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are the same or different and each is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s), or Ri and R2 may form, together with the adjacent nitrogen atom, a 
nitrogen-containing heterocycle optionally having substituent(s); 
is a divalent hydrocarbon group optionally having substituent(s) (except CO); 
is a hydrogen atom or a hydrocarbon group optionally having substituent(s); and 
may further have substituents, and when ring B further has a substituent, the substituent may 
be linked to R 1 to form a ring, 

or a salt thereof, or a prodrug thereof, is provided. 



R 1 and R 2 



Y 

R3 

ring A and ring B 



2 
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Description 
Technical Held 

[0001] The present invention relates to a quinoline compound having a melanin-concentrating hormone (hereinafter 
sometimes to be abbreviated as MCH) antagonistic action and useful as an agent for preventing or treating obesity 
and the like. 

Background Art 

[0002] Feeding behavior is an indispensable action for many organisms including human. An abnormality in feeding 
behavior causes deviation from normal life support activities, which in most cases results in diseases. Along with the 
recent changes in feeding environments, obesity is becoming a social problem. It is widely known that obesity is not 
only a serious risk factor of life-style related diseases, such as diabetes, hypertension, arteriosclerosis and the like, 
but also causes arthritis and pain resulting from an excessive burden on joints of knee etc. due to increased body 
weight. In addition, the dieting boom and the like have increased the potential population that desires weight loss. 
There are many reports on eating disorders, such as hyperphagia and the like, due to neuropathy and the like, which 
are genetic or caused by stress. 

[0003] Consequently, the development and investigation of agents for preventing or treating obesity or feeding de- 
terrents started some time ago, and mazindol has been on the market as a centrally acting anorectic agent. 
[0004] Along therewith, a number of appetite-regulating factors represented by leptin have been found in recent 
years, and new anti-obesity agents and anorectic agents that suppress the activity of such appetite-regulating factors 
have been developed. Among others, melanin-concentrating hormone is a hormone derived from hypothalamus and 
known to have an appetite stimulating action. Furthermore, MCH knockout mouse has been reported to show signifi- 
cantly decreased food intake and be lean, as compared to normal mouse, though normal in daily behavior [Nature , 
vol. 396, p. 670, 1998]. From the foregoing, an MCH antagonist, once completed, is expected to be a superior anorectic 
agent or anti -obesity agent. 

[0005] On the other hand, the following compounds are known as fused heterocyclic compounds, 
t ) W095/32967 describes a compound of the formula: 




wherein A is CONR, in which R is hydrogen or C^ alkyl; Q is an optionally substituted 5- to 7-membered hetero- 
cycle containing 1 to 3 hetero atoms selected from oxygen, nitrogen and sulfur; R 1 is hydrogen, halogen, etc.; R 2 
and R 3 are independently hydrogen, halogen; etc.; R4 and R 5 are independently hydrogen or C^ alkyl; R 6 is 
halogen, hydroxy, etc.; R 7 and R 8 are independently hydrogen, C^ alkyls, etc.; m is 0 to 4; n is 0, 1 or 2; or its 
salt, which has 5HT1 D antagonist activity and is expected to ameliorate anorexia. 
2) JP-A-2001/1 39555 describes a compound of the formula: 
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wherein R b is hydrogen or C^-Cq aikyi and R 1 and R 2 are hydrogen, C r C 8 alkyl and the like, that inhibits secretion of 
apoprotein B and is useful for treating atherosclerosis and the like. 

Disclosure of the Invention 

[0006] There has been a great desire for the development of a compound having a melanin-concentrating hormone 
antagonistic action and useful as an agent for preventing or treating obesity and the like. 

[0007] As a result of the intensive studies of compounds having an MCH antagonistic action, the present inventors 
have found that a compound represented by the formula: 




is a cyclic group optionally having substituent(s); 
is a bond or a spacer having a main chain of 1 to 6 atoms; 

are the same or different and each is a hydrogen atom or a hydrocarbon group optionally having 
substituent(s), or R 1 and R 2 may form, together with the adjacent nitrogen atom, a nitrogen-con- 
taining heterocycle optionally having substituent(s); 

is a divalent hydrocarbon group optionally having substituent(s) (except CO); 
is a hydrogen atom or a hydrocarbon group optionally having substituent(s); and 
may further have substituent(s), and when ring B further has a substituent, the substituent may 
be linked to R 1 to form a ring; 

which has a specific substituent at the 3-position and the 7-position of a quinoline ring represented by the formula: 




Ar 
X 

R 1 and R 2 



Y 

R3 

ring A and ring B 
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or a salt thereof [hereinafter sometimes to be abbreviated as compound (I)] has a superior MCH antagonistic action, 
which resulted in the completion of the present invention. 
[0008] Accordingly, the present invention relates to 

5 1 ) the compound (I) or a prodrug thereof; 

2) the compound (I) wherein X is a bond and the substituent that ring B may further have is not linked to Ffl; 

3) the compound (I) wherein Ar is a group represented by the formula: Ar^Ar 1 - wherein Ar 1 is a cyclic group 
optionally having substituent(s) and Ar 2 is an aromatic ring group optionally having substituent(s); 

4) the compound of the aforementioned 3) wherein the cyclic group for Ar 1 is a phenyl, a 5- or 6-membered aromatic 
io heterocyclic group or a 5- to 8-membered monocyclic non-aromatic heterocyclic group; 

5) the compound of the aforementioned 3) wherein the aromatic ring group for Ar 2 is a phenyl or a 5- or 6-membered 
aromatic heterocyclic group; 

6) the compound (I) wherein X is a bond; 

7) the compound (I) wherein R 1 and R 2 form, together with the adjacent nitrogen atom, a nitrogen-containing 
15 heterocycle optionally having substituent(s); 

8) the compound of the aforementioned 7) wherein the nitrogen-containing heterocycle is azetidine, morpholine, 
piperidine, piperazine, pyrrolidine, hexamethyleneimine, 1 ,3-thiazolidine, 1 H-imidazole, 4,5-dihydro-1 H-imidazole, 
2,3-dihydroindole, 1,2,3,4-tetrahydroquinoline or 1 ,2,3,4-tetrahydroisoquinoline; 

9) the compound (I) wherein Y is a alkylene; 

20 1 0) the compound (I) wherein R 3 is a hydrogen atom; 

11) the compound (I) wherein the substituent that the ring A and the ring B may further have is a halogen atom, 
an optionally halogenated C,^ alky I or an optionally halogenated alkoxy; 

12) the compound (I) which is 4'-fluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-c|uinoiinyl][1,r-biphenyl)-4-carbox- 
amide; 

25 N-[6-fluoro-3-(1 -pyrrolidinylmethyl)-7-quinolinyl]-4'-methoxy[1 ,1 '-biphenyl]-4-carboxamide; 

6-(4-methoxyphenyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]nicotinamide; 

3- fluoro-4'-methoxy-N-[8-methyl-3-(1^ 

4- (cyclopropylmethoxy)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide; 
N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyl]-4-(2-oxopentyl)benzamide; or a salt thereof; 

30 13) a pharmaceutical composition comprising compound (I); 

14) the composition of the aforementioned 13), which is a melanin-concentrating hormone antagonist; 

15) the composition of the aforementioned 13), which is an agent for preventing or treating a disease caused by 
a melanin-concentrating hormone; 

16) the composition of the aforementioned 13), which is an agent for preventing or treating obesity; 
35 17) the composition of the aforementioned 13), which is a feeding deterrent; 

18) the composition of the aforementioned 13), which is an agent for preventing or treating depression; 

19) the composition of the aforementioned 13), which is an agent for preventing or treating anxiety; 

20) a pharmaceutical agent comprising compound (I) and at least one kind selected from an antidiabetic agent, 
an agent for treating hyperlipidemia, an agent for treating arthritis, an anti-anxiety agent and an antidepressant in 

to combination; 

21 ) use of compound (I) or a salt thereof or a prodrug thereof for the production of a melanin-concentrating hormone 
antagonist; 

22) a method for antagonizing a melanin-concentrating hormone receptor in a mammal, which comprises admin- 
istering an effective amount of compound (I) or a salt thereof or a prodrug thereof to the mammal; 

45 23) use of compound (I) or a salt thereof or a prodrug thereof for the production of an agent for preventing or 
treating a disease caused by a melanin-concentrating hormone; 

24) a method for preventing or treating a disease caused by a melanin-concentrating hormone in a mammal, which 
comprises administering an effective amount of compound (I) or a salt thereof or a prodrug thereof to the mammal; 

25) use of compound (I) or a salt thereof or a prodrug thereof for the production of an agent for preventing or 
50 treating obesity; 

26) a method for preventing or treating obesity in a mammal, which comprises administering an effective amount 
of compound (I) or a salt thereof or a prodrug thereof to the mammal; 

27) use of compound (I) or a saft thereof or a prodrug thereof for the production of a feeding deterrent; 

28) a method for suppressing food intake of a mammal, which comprises administering an effective amount of 
55 compound (I) or a salt thereof or a prodrug thereof to the mammal; 

29) use of compound (I) or a salt thereof or a prodrug thereof for the production of an agent for preventing or 
treating depression; 

30) a method for preventing or treating depression in a mammal, which comprises administering an effective 
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amount of compound (I) or a salt thereof or a prodrug thereof to the mammal; 

31) use of compound (I) or a salt thereof or a prodrug thereof for the production of an agent for preventing or 
treating anxiety; 

32) a method for preventing or treating anxiety in a mammal, which comprises administering an effective amount 
of compound (I) or a salt thereof or a prodrug thereof to the mammal; 

33) a method for producing compound (I) or a salt thereof or a prodrug thereof, which comprises reacting a com- 
pound represented by the formula: Ar-X-COOH wherein Ar and X are as defined in the aforementioned 1), or a 
salt thereof or a reactive derivative thereof with a compound represented by the formula:. 




wherein the symbols in the formula are as defined in the aforementioned 1), or a salt thereof; 
34) a compound represented by the formula 




wherein the symbols in the formula are as defined in the aforementioned 1), or a salt thereof; and the like. 

[0009] Examples of the "cyclic group" of the "cyclic group optionally having substituent(s)" for Ar include an aromatic 

group, a non-aromatic cyclic hydrocarbon group, a non-aromatic heterocyclic group and the like. 

[0010] Here, examples of the "aromatic group" include a monocyclic aromatic group and a condensed polycyclic 

aromatic group. 

[0011] Examples of the monocyclic aromatic group include phenyl and a 5- or 6-membered aromatic heterocyclic 
group. 

[0012] Examples of the "5- or 6-membered aromatic heterocyclic group" include a 5- or 6-membered aromatic het- 
erocyclic group containing one or more (e.g., 1 to 3) hetero atoms selected from nitrogen atom, sulfur atom and oxygen 
atom in addition to carbon atom, and the like. Concretely, thienyl, furyl, pyrrolyl, imidazolyl, pyrazoiyl, thiazolyl, isothi- 
azolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxadiazolyl, thiadiazolyl, furazanyl, etc. can be 
mentioned. 

[0013] Concrete examples of the "monocyclic aromatic groups" include phenyl, 2- or 3-thienyl, 2-, 3-, or 4-pyridyl, 2- 
or 3-furyl, 2-, 4- or 5-thiazolyl, 2-, 4- or 5-oxazolyl, 1-, 3- or 4-pyrazolyl, 2-pyrazinyl, 2-, 4-or 5-pyrimidinyl, 1-, 2- or 
3-pyrrolyl, 2- or 4-imidazolyl, 3- or 4-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl, 1 ,2,4-oxadiazol-5-yl, 1,2,4-oxadiazol- 
3-yl and the like. 

[0014] The "condensed polycyclic aromatic group" is preferably bicyclic to tetracyclic, more preferably bicyciic or 
tricyclic, aromatic group. Examples of the "condensed polycyclic aromatic group" include condensed polycyclic aro- 
matic hydrocarbon groups, condensed polycyclic aromatic heterocyclic groups and the like. 
[0015] Examples of the "condensed polycyclic aromatic hydrocarbon groups" include C9_ 14 condensed polycyclic 
(bicyclic or tricyclic) aromatic hydrocarbon groups (e.g., naphthalenyl, indenyl, fluorenyl, anthracenyl, etc.) and the like. 
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[001 6] Examples of the "condensed polycyclic aromatic heterocyclic groups" include 9- to 1 4-membered, preferably, 
9- or 1 0-membered, condensed polycyclic aromatic heterocyclic groups containing one or more (for instance, 1 to 4 
atoms) hetero atoms selected from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atoms, and the 
like. The "condensed polycyclic aromatic heterocyclic groups" is more preferably a 1 0-membered condensed polycyclic 
aromatic heterocyclic group. 

[0017] Concrete examples of the "condensed polycyclic aromatic heterocyclic groups" include benzothienyl benzo- 
furanyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, naphtho[2,3-b]thiophenyl f isoquinolyl, quinolyl, 
indolyl, quinoxalinyl, phenanthridinyt, phenothiadinyl, phenoxazinyl, phthaladinyl, naphthyridinyl, quinazolinyl, cinnoli- 
nyl, carbazolyl, jS-carbolinyl, acridinyl, phenazinyl, phthalimido, thioxanthenyl and the like. 

[0018] Concrete examples of the "condensed polycyclic aromatic group" include 1-naphthyl; 2-naphthyl; 2-, 3-, 4-, 
5^ or 8-quinolyl; 1 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl; 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl; 1-, 2-, 4- or 5-isoindolyl; 1 -, 5- or 
6-phthalazinyl; 2-, 3- or 5-quinoxalinyl; 2-, 3-, 4-, 5- or 6-benzothienyl; 2-, 3-, 4-, 5- or 6-benzofuranyl; 2-, 4-, 5- or 
6-benzothiazolyl; and 1-, 2-, 4-, 5- or 6-benzimidazolyl; and the like. 

[0019] Examples of the "non-aromatic cyclic hydrocarbon group" include cycloalkyl, cycloalkenyl and the 
like. 

[0020] Here, concrete examples of the Gj^ cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cy- 
cloheptyl, cyclooctyl and the like. 

[0021] Concrete examples of the C 3 ^ cycloalkenyl include cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, 
cycloheptenyl, cyclooctenyl and the like. 

[0022] Examples of the "non-aromatic heterocyclic group" include monocyclic non-aromatic heterocyclic groups, 
condensed polycyclic non-aromatic heterocyclic groups and the like. 

[0023] Examples of the "monocyclic non-aromatic heterocyclic groups" include 5- to B-membered monocyclic non- 
aromatic heterocyclic groups containing one or more (e.g., 1 to 3) hetero atoms selected from nitrogen atom, sulfur 
atom and oxygen atom in addition to carbon atom and the like. Concretely, tetrahydrothiophenyl, tetrahydrofuranyl, 
pyrrolidinyl, imidazolinyl, imidazolidinyl, pyrazolinyl, pyrazolidinyl, tetrahydrothiazolyl, tetrahydroisothiazolyl, tetrohy- 
drooxazolyl, tetrahydroisoxazolyl, piperidinyl, tetrahydropyridyl, dihydropyridyl, piperazinyl, morpholinyl, thiomorpholi- 
nyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, hexamethyleneiminyl, dioxanyl, etc. can be mentioned. 
[0024] The "condensed polycyclic non-aromatic heterocyclic groups" is preferably bicyclic to tetracyclic, more pref- 
erably bicyclic or tricyclic non-aromatic heterocyclic group. Examples of the "condensed polycyclic non-aromatic het- 
erocyclic groups" include 9-to 1 4-membered, preferably 9- or 10-membered condensed polycyclic non-aromatic het- 
erocyclic groups which contain one or more (e.g., 1 to 4) hetero atoms selected from nitrogen atom, sulfur atom and 
oxygen atom in addition to carbon atoms, and the like. Concretely, dihydrobenzofuranyl, di hydro benzimidazolyl,dihy- 
drobenzoxazolyl, dihydrobenzothiazolyl, dihydrobenzisothtazolyl, dihydronaphtho[2,3-b]thiophenyl, tetrahydroisoqui- 
nolyl, tetrahydroquinolyl, indolinyl, isoindolinyl, tetrahydroquinoxalinyl, tetrahydrophenanthridinyl, hexahydrophenothi- 
adinyl, hexahydrophenoxazinyl, tetrahydrophthaladinyl, tetrahydronaphthyridinyl, tetrahydroquinazolinyl, tetrahydroc- 
innolinyl, tetrahydrocarbazolyl, tetrahydro-fJ-carbolinyl, tetrahydroacridinyl, tetrahydrophenazinyl, tetrahydrothioxante- 
nyl, dihydrobenzopyranyl, tetrahydrobenzoxepinyl, etc., can be mentioned. 

[0025] The "cyclic group" for Ar is preferably phenyl, a 5- or 6-membered aromatic heterocyclic group, a 5- to 8-mem- 
bered monocyclic non-aromatic heterocyclic group and the like, more preferably phenyl, pyridyl , piperidinyl and the like. 
[0026] Examples of the "substituent(s)" of the "cyclic group optionally having substituent(s)" for Ar include halogen 
atoms (e.g., fluorine, chlorine, bromine, iodine, etc.), C^ alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), 
nitro, cyano, optionally halogenated C^q alkyl, hydroxy-C^o alkyl (e.g., hydroxymethyl, hydroxyethyl), Cg.^ ary- 
loxy-C^ alkyl (e.g., phenoxymethyl, etc.), C^ alkyl-C 6 . 14 aryl-C 2 ^ alkenyl (e.g., methylphenylethenyl, etc.), optionally 
halogenated C^, w alkoxy, optionally halogenated Cj^o alkytthio, C 7 . 19 aralkyl optionally having substituent(s), hydroxy, 
aryloxy optionally having substituent(s), Cy.jg aralkyloxy optionally having substituent(s), amino, amino-C^o 
alkyl (e.g., aminomethyl, aminoethyl, aminopropyl, aminobutyl, etc.), mono- or d-C M0 alkylamino (e.g., methylamino, 
ethylamino, propylamino, isopropylamino, butylamino, di methylamino, diethylamino, dipropylamino, dibutylamino, 
ethylmethylamino, etc.), mono- or di- C^ 0 alkylamino-C^ alkyl (e.g., methylaminomethyl, ethyiaminomethyl, pro- 
pylaminomethyl, isopropylaminoethyl, butylaminoethyl, dimethylaminomethyl, diethylaminomethyl, dipropylaminome- 
thyl, diisopropylaminoethyl, dibutylaminoethyl, etc.), aromatic ring group optionally having substituent(s), non-aromatic 
ring group optionally having substjtuent(s), C^ cycloalkyl-C^ alkyl optionally having substituent(s), C^ cy- 
cloalkyl-C^ alkoxy optionally having substituent(s), C^ alkoxy-C^ alkoxy, acyl, acylamino, acyloxy, acyl-C^ alkyl, 
acylamino-C^ alkyl, acyloxy-C,^ alkyl and the like. 

[0027] The "cyclic group" for Ar may have 1 to 5, preferably 1 to 3, of the above-mentioned substituents at substi- 
tutable position(s) on the cyclic group. When the number of substituents is 2 or more, respective substituents can be 
the same or different. 

[0028] Examples of the above "optionally halogenated C^q alkyl" include C^ 0 alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, etc.) which may have 1 to 5, 
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preferably 1 to 3, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.). Concrete examples include methyl, 
chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifIuoroethyl, pentafluoroethyl', 
propyl, 3,3,3-trifluoropropyl, isopropyl, butyl, 4,4,4-trifiuorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neo- 
pentyl, 5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl, heptyl, octyl, nonyl, decyl and the like. 
[0029] Examples of the above "optionally halogenated C^q alkoxy" include C^ 0 alkoxy (e.g., methoxy, ethoxy, 
propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, etc.) which may have 1 to 5, preferably 
t to 3, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.). Concrete examples include methoxy, difluorometh- 
oxy, trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec- 
butoxy, pentyloxy, isopentyloxy, hexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy and the like. 
[0030] Examples of the above "optionally halogenated C M0 alkylthio" include C^ 0 alkylthio (e.g., methylthio, ethyl- 
thio, propylthio, isopropylthio, butyrthio, sec-butylthio, tert-butylthio, pentylthio, hexylthio, heptylthio, octylthio, nonylthio, 
decylthio etc.) which may have 1 to 5, preferably 1 to 3, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.).' 
Concrete examples include methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, 
butylthio, 4,4,4-trifluorobutylthio, pentylthio, hexylthio, heptylthio, octylthio, nonylthio, decylthio and the like. 
[0031] Examples of the "C 7 _ 19 aralkyl" of the above "C 7-19 aralkyl optionally having substituent(s)" include benzyl, 
phenethyl, diphenylmethyl, triphenylmethyl, 1-naphthylmethyl, 2-naphthy I methyl, 2,2-diphenylethyl, 3-phenylpropyl, 
4-phenylbutyl, 5-phenyl pentyl and the like. 

[0032] As the "C^ aryloxy" of the above "C 6 _ 14 aryloxy optionally having substituent(s)", for example, phenyloxy, 
1 -naphthyloxy, 2-naphthyloxy and the like can be mentioned. 

[0033] As the "C 7 . 19 aralkyloxy" of the above "C 7 _ 19 aralkyloxy optionally having substituent(s)", for example, ben- 
zyloxy, phenethyloxy, diphenylmethyloxy, triphenylmethyloxy, 1-naphthylmethyloxy, 2-naphthy I methyloxy, 2,2-diphe- 
nyiethyloxy, 3-phenylpropyloxy, 4-phenylbutyloxy, 5-phenyl pentyloxy and the like can be mentioned. 
[0034] As the "aromatic ring group" of the above "aromatic ring group optionally having substituent(s)", the above 
"aromatic group" exemplified for Ar can be mentioned. The "aromatic ring group" is preferably phenyl, naphthyl, 5- or 
6-membered aromatic heterocyclic group, 9- or 10-membered condensed polycyclic aromatic heterocyclic group and 
the like, more preferably phenyl, 5- or 6-membered aromatic heterocyclic group and the like. Of these, phenyl, pyridyl 
and the like are preferable. 

[0035] As the "non-aromatic ring group" of the above "non-aromatic ring group optionally having substrtuent(s)", the 
above "non-aromatic cyclic hydrocarbon group" and "non-aromatic heterocyclic group" exemplified for Ar can be men- 
tioned. The "non-aromatic ring group" is preferably C 3 ^ cycloalkyl, 5- to 8-membered monocyclic non-aromatic hete- 
rocyclic group and the like, more preferably cyclohexyl and the like. 

[0036] As the "C 3 ^ cycloalkyl-C^ alkyl" of the above "C 3 _ 6 cycloalkyl-C^ alkyl optionally having substituent(s)", for 
example, cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl, cyclobutylethyl, cyclopentylmethyl, cyclopentylethyl, 
cyclohexylmethyl, cyclohexylethyl, cyclohexylpropyl and the like can be mentioned. 

[0037] As the "C 3 ^ cycioalkyl-C^ alkoxy" of the above "C^ cycloalkyl-C^ alkoxy optionally having substituent(s)", 
for example, cyclopropyl methoxy, cyclopropylethoxy, cyclobutyl methoxy, cyclobutylethoxy, cyclopentylmethoxy, cy- 
ciopentylethoxy, cyclohexyl methoxy, cyclohexylethoxy, cyclohexylpropoxy and the like can be mentioned. 
[0038] As the above n C^ ^ alkoxy-C 1 ^ alkoxy", for example, methoxymethoxy, methoxyethoxy, ethoxymethoxy, ethox- 
yethoxy and the like can be mentioned. 

[0039] As the "substituent(s)" of the above "C^g aralkyl optionally having substituent(s)", "C^ aryloxy optionally 
having substituent(s)", "C 7 . 19 aralkyloxy optionally having substituent(s)", "aromatic ring group optionally having sub- 
stituent(s)", "non-aromatic ring group optionally having substituent(s)", "C 3 ^ cycloalkyi-C^ alkyl optionally having 
substituent(s)" and "C 3 . 6 cycloalkyl-C^ alkoxy optionally having substituent(s)", for example, halogen atoms (e.g., 
fluorine, chlorine, bromine, iodine, etc.), C 1 . 3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), nitro, cyano] 
optionally halogenated C^q alkyl, hydroxy-C^o alkyl (e.g., hydroxymethyl, hydroxyethyl), optionally halogenated 
cycloalkyl, optionally halogenated C^q alkoxy, optionally halogenated C^q alkylthio, hydroxy, amino, mono- or 
di ' c i-io alkylamino (e.g., methylamino, ethylamino, propylamine, isopropylamino, butylamino, dimethylamino, diethyl- 
amino, dipropylamino, dibutylamino, ethyl methylamino, etc.), amino-C^o alkyl (e.g., aminomethyl, aminoethyl, ami- 
nopropyl, aminobutyl, etc.), mono- or di-C^o alkylamino-^ _ 6 alkyl (e.g., methylaminomethyl, ethylaminomethyl, pro- 
pylaminomethyl, isopropylaminoethyl, butylaminoethyl, dimethylaminomethyl, diethylaminomethyl, dipropylarninome- 
thyl, diisopropylaminoethyl, dibutylaminoethyl, etc.), formyl, carboxy, carbamoyl, thiocarbamoyl, optionally halogenated 
C^ alkyl-carbonyi, C^ alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyi, tert-butoxycarbo- 
nyl, etc.), 5- or 6-membered heterocyclylcarbonyl, mono- or di-C^ alkyl-carbamoyl (e.g., methylcarbamoyl, ethylcar- 
bamoyl, di methylcarbamoyl, diethylcarbamoyl, ethylmethylcarbamoyl, etc.), 5- or 6-membered heterocyclylcarbamoyl, 
carbamoyl-C^ alkyl (e.g., carbamoylmethyl, carbamoylethyl, carbamoyl propyl, etc.), mono- or di-C^ alkyl-car- 
bamoyl-C^ alkyl (e.g., methylcarbamoyl methyl, methylcarbamoylethyl, methylcarbamoylpropyl, dimethylcarbamoyl- 
methyl, dimethylcarbamoylethyl, dimethylcarbamoylpropyl, ethylcarbamoylm ethyl, ethylcarbamoylethyl, ethylcar- 
bamoylpropyl, diethylcarbamoyl methyl, diethylcarbamoylethyl, diethylcarbamoylpropyl, etc.), 5-or 6-membered hete- 
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rocyctylcarbonyl-C^ alkyl, 5- or 6-membered heterocyclylcarbamoyl-C^ alkyi, optionally halogenated C^ alkylsul- 
fonyl, formylamino, optionally halogenated alkyl-carboxamido, alkoxy-carboxamido (e.g., methoxycarboxa- 
mido, ethoxycarboxamido, propoxycarboxamido, butoxycarboxamido, etc.), alkylsulfonylamino (e.g., methylsul- 
fonylamino, ethylsulfonylamino, etc.), alkyl-carbonyloxy (e.g., acetoxy, propanoyloxy, etc.), alkoxy-carbony- 
loxy (e.g., methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy, etc.), mono- or di-C^ 
alkyl-carbamoyloxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy, dimethylcarbamoyloxy, diethylcarbamoyloxy, etc.), 
mono- or di-C^ alkylcarbamoyl-C^ alkoxy (e.g., methylcarbamoylmethoxy, ethylcarbamoylmethoxy, dimethylcar- 
bamoylmethoxy, diethylcarbamoylmethoxy, etc.), 5- or 6-membered non-aromatic heterocyclic group (e.g., pyrrolidinyt, 
piperidinyl, etc.) and the like can be mentioned. The number of substituents is, for instance, 1 to 5, preferably 1 to 3. 
When the number of substituents is 2 or more, respective substituents can be the same or different. 
[0040] Here, as the "optionally halogenated C,.^ alkyl", "optionally halogenated C^q alkoxy" and "optionally halo- 
genated Ci. 10 alkylthio", those exemplified as "substituent(s)" of the above "cyclic group optionally having substituent 
(s)" for Ar can be used respectively. 

[0041] As the above "optionally halogenated cycloalkyP, for example, cycloalkyl (e.g., cyclopropyl, cy- 
clobutyl, cyclopentyl, cyclohexyl, etc.) optionally having 1 to 5, preferably 1 to 3, halogen atoms (e.g., fluorine, chlorine, 
bromine, iodine, etc.) and the like can be mentioned. Concrete examples include cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, 4,4-dichlorocyclohexyl, 2,2,3,3-tetrafluorocyclopentyl, 4-chlorocyclohexyl and the like. 
[0042] Examples of the above "optionally halogenated C^e alkyl-carbonyl" include alkyl-carbonyl (e.g., acetyl, 
propanoyl, 2-methylpropanoyl, butanoyl, 3-methylbutanoyl, pentanoyl, hexanoyl, etc.) which may have 1 to 5, prefer- 
ably 1 to 3, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.). Concrete examples include acetyl, mono- 
chloroacetyl, trif luoroacetyl, trichloroacetyl, propanoyl, 2-methylpropanoyl, butanoyl, 3-methylbutanoyl, pentanoyl, hex- 
anoyl and the like. 

[0043] As the "5- or 6-membered heterocyclylcarbonyr of the above "5- or 6-membered heterocyclylcarbonyl" and 

"5- or 6-membered heterocyclylcarbonyl-^ _e alkyl", for example, nicotinoyl, isonicotinoyl, 2-thenoyl,3-thenoyl, 2-furoyl, 

3-furoyl, morpholinocarbonyl, piperidinocarbonyl, 1-pyrrolidinylcarbonyl and the like can be mentioned. 

[0044] As the "5- or 6-membered heterocyclylcarbonyl-C 1 _ 6 alkyl", for example, morpholinocarbonylmethyl, mor- 

pholinocarbonylethyl, morpholinocarbonylpropyl, piperidinocarbonylmethyl, piperidinocarbonylethyl, piperidinocarbo- 

nylpropyl, 1-pyrrolidinylcarbonylmethyl, 1 -pyrrolidinylcarbonylethyl, 1-pyrrolidinylcarbonylpropyl and the like can be 

mentioned. 

[0045] As the "5- or 6-membered heterocyclylcarbamoyr of the above "5- or 6-membered heterocyclylcarbamoyl" 
and "5- or 6-membered heterocyclylcarbamoyl-C 1 _ 6 alkyl", for example, morpholinocarbamoyl, piperidinocarbamoyl, 
t-pyrrolidinylcarbamoyl, 2-pyridylcarbamoyl, 3-pyridylcarbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-thienyl- 
carbamoyl and the like can be mentioned. 

[0046] As the "5- or 6-membered heterocyclylcarbamoyl-^ _$ alkyl", for example, morpholinocarbamoylmethyl, mor- 
pholinocarbamoylethyl, morpholinocarbamoylpropyl, piperidinocarbamoylmethyl, piperidinocarbamoylethyl, piperidi- 
nocarbamoylpropyl, 1-pyrrolidinylcarbamoylmethyl, 1-pyrrolidinylcarbamoylethyl, 1-pyrrolidinylcarbamoylpropyl and 
the like can be mentioned. 

[0047] Examples of the above "optionally halogenated C^ alkylsulfonyl" include C 1-6 alkylsulfonyl (e.g., methylsul- 
fonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfo'ny I, butylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, etc.) which may 
have 1 to 5, preferably 1 to 3, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.) and the like. Concrete 
examples include methylsulfonyl, difluoromethylsulfonyl, trifluoromethylsulfonyl, ethylsulfonyl, propylsulfonyl, isopro- 
pylsulfonyl, butylsulfonyl, 4,4,4-trifluorobutylsulfonyl, pentylsulfonyl, hexylsulfonyl and the like. 
[0048] Examples of the above "optionally halogenated C^ alkyl-carboxamido" include C ue alkyl-carboxamido (e. 
g., acetamido, propanamido, butanamido, etc.) which may have 1 to 5, preferably 1 to 3, halogen atoms (e.g., fluorine, 
chlorine, bromine, iodine, etc.) and the like. Concrete examples include acetamido, trifluoroacetamido, propanamido 
and butanamido. 

[0049] Examples of the above "acyl" include acyl of the formula: -CO-R 4 , -CO-OR 4 , -CO-NR 4 R 5 , -CS-NR 4 R 5 , -S0 2 - 
R 43 , -SO-R 4 *, -PO(-OR 4 )-OR 5 or -P0 2 -R 4a wherein R 4 is (i) hydrogen atom, (ii) hydrocarbon group optionally having 
substituent(s) or (iii) heterocyclic group optionally having substituent(s); R 48 is (i) hydrocarbon group optionally having 
substituent(s) or (ii) heterocyclic group optionally having substituent(s); R 5 is hydrogen atom or C t ^ alkyl; R 4 and R 5 , 
together with the adjacent nitrogen atom, can form a nitrogen-containing heterocycle optionally having substituent(s), 
and the like. 

[0050] Examples of the "hydrocarbon group" of the "hydrocarbon group optionally having substituent(s)" for R 4 or 
R 4a include straight-chain or cyclic hydrocarbon groups (e.g., alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aralkyl, cycloalkyl- 
alkyl, etc.), and the like. Of these, C^ 9 straight-chain or cyclic hydrocarbon groups as shown below are preferable. 
In addition, the cycloalkyl in the above cycloalkyl and cycloalkyl-alkyl may be condensed with a benzene ring. 

a) C^e alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.); 



9 



EP 1 447 402 A1 



b) C 2 _ 6 alkenyl (e.g., vinyl, ally!, isopropenyl, 2-butenyl, etc.); 

c) C 2 _6 atkynyl (e.g., ethynyl, propargyl, 2-butynyl, etc.); 

d) C 3 . 6 cycloalkyl optionally condensed with benzene ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
etc.); 

e) C6_ 14 aryl (e.g., phenyl, 1-naphthyl, 2-naphthyl, 2-indenyl, 2-anthryi, etc.); 

f) C 7 . 19 aralkyl (e.g., benzyl, phenethyl, diphenyl methyl, triphenylmethyl, 1 -naphthy I methyl, 2-naphthylmethyl, 
2,3-diphenylethy!, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl, etc.); 

9) (C3-6 cycloalkyl optionally condensed with a benzene ringJ-C^ alkyl (e.g., cyclopropylmethyl, cyclopropylethyl, 
cyclobutylmethyl, cyclopentyl methyl, cyclopentylethyl, cyclohexylpropyl and the like). 

[0051] The "hydrocarbon group" is preferably alkyl, C 6 . 14 aryl, C 7 _ 19 aralkyl, C 3 _g cycloalkyl optionally condensed 
with a benzene ring, (C3_ 6 cycloalkyl optionally condensed with a benzene ringJ-Cj.g alkyl, and the like. 
[0052] Examples of the "substituent(s)" of the "hydrocarbon group optionally having substituent(s)" include halogen 
atom (e.g., fluorine, chlorine, bromine, iodine, etc.), C,_ 3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), n'rtro, 
cyano, optionally halogenated C^q alkoxy, optionally halogenated C^q alkylthio, hydroxy, amino, mono- or di-C^o 
alkylamino (e.g., methylamino, ethylamino, propylamino, isopropylamino, butylamino, dimethylamino, diethylamino, 
dipropylamino, dibutylamino, ethylmethylamino, etc.), formyl, carboxy, carbamoyl, thiocarbamoyl, optionally halogen- 
ated alkyl-carbonyl, C^g alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-butoxy- 
carbonyl, etc.), 5- to 10-membered aromatic heterocyclic group optionally having substituent(s), Cg_ 14 aryl-carbonyl 
optionally having substituent(s), Cg_ 14 aryloxy-carbonyl optionally having substituent(s), C 7 . 19 aralkyloxy-carbonyl op- 
tionally having substituent(s), 5-or 6-membered heterocyclylcarbonyl optionally having substituent(s), mono- or di-C^g 
alkyl-carbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, ethylmethyicar- 
bamoyl, etc.), C 6 . 14 aryl-carbamoyl optionally having substituent(s), 5- or 6-membered heterocyclylcarbarnoyl option- 
ally having substituent(s), optionally halogenated C^g alkylsulfonyl, C 6 . 14 arylsulfonyl optionally having substituent(s), 
formylamino, C^g alkyl-carbonyloxy (e.g., acetoxy, propanoyloxy, etc.), C 6 . 14 aryl-carbonyloxy optionally having sub- 
stituent(s), C^g alkoxy-carbonyloxy (e.g., methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarb- 
onyioxy, etc.), mono- or di-C^ alkyl-carbamoyloxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy, dimethylcarbamoy- 
loxy, diethylcarbamoyloxy, etc.), C 6 . 14 aryl-carbamoyloxy optionally having subst'rtuent(s), 5- or 6-mernbered hetero- 
cyclylcarbonyloxy optionally having substituent(s) and the like. The number of substituents is, for example, 1 to 5, 
preferably t to 3. When the number of substituents is 2 or more, respective substituents can be the same or different. 
[0053] Here, as the "optionally halogenated C^ 0 alkoxy", and "optionally halogenated C^ 0 alkylthio", those exem- 
plified for the *substituent(s) M of the above "cyclic group optionally having substituent(s)" for Ar can be used, respec- 
tively. 

[0054] As the above "optionally halogenated alkyl-carbonyl" and "optionally halogenated C^g alkylsulfonyl", 
those exemplified for the "substituent(s)" of the above "C^g aralkyl optionally having substituent (s) " can be used, 
respectively. 

[0055] As the "5- to 1 0-membered aromatic heterocyclic group" of the above "5- to 10-membered aromatic hetero- 
cyclic group optionally having substituent(s)", for example, 5- to 10-membered monocyclic or bicyclic aromatic hete- 
rocyclic group containing 1 to 4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in addition to 
carbon atoms can be mentioned. Specifically, for example, 2- or 3-thienyl; 2-, 3- or 4-pyridyl; 2- or 3-furyl; 2-, 4- or 

5- thiazolyl; 2-, 4- or 5-oxazolyl; 1-, 3- or 4-pyrazolyl; 2-pyrazinyl; 2-, 4-or 5-pyrimidinyl; 1-, 2- or 3-pyrrolyl; 1-, 2- or 
4-imidazo!yl; 3- or 4-pyridazinyl; 3-isothiazolyl; 3-isoxazolyl; 1 , 2, 4-oxadiazol-5-yl; 1,2, 4-oxadiazol-3-yl; 2-, 3-, 4-, 5- 
or 8-quinolyl; 1-, 3-, 4-, 5-, 6-, 7-or 8-isoquinolyl; 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl; 1-, 2-, 4- or 5-isoindolyl; 1-, 5- or 

6- phthalazinyl; 2-, 3- or 5-quinoxalinyl; 2-, 3-, 4-, 5- or 6-benzofuranyl; 2-, 4-, 5- or 6-benzothiazolyl; 1-, 2-, 4-, 5- or 
6-benzimidazolyl and the like can be mentioned. 

[0056] Examples of the "Cg_ 14 aryl-carbonyl" of the above "C 6 _ 14 aryl-carbonyl optionally having substituent(s)" in- 
clude benzoyl, 1-naphthoyl, 2-naphthoyl and the like. 

[0057] As the "C 6 . 14 aryloxy-carbonyl" of the above "Cg_ 14 aryloxy-carbonyl optionally having substituent(s)", for ex- 
ample, phenyloxycarbonyl, 1 -naphthy loxycarbonyl, 2-naphthyloxycarbonyl and the like can be mentioned. 
[0058] As the "C 7 . 19 aralkyloxy-carbonyl" of the above "C^g aralkyloxy-carbonyl optionally having substituent(s)", 
for example, benzyloxycarbonyl, phenethyloxycarbonyl, diphenylmethyloxycarbonyl, tri phenyl methyloxy carbonyl, 
1 -naphthylmethyloxycarbonyl, 2-naphthylmethyloxycarbonyl, 2,2-diphenylethyloxycarbonyl, 3-phenylpropyloxycarbo- 
nyl, 4-phenylbutyloxycarbonyl, 5-phenylpentyloxycarbonyl and the like can be mentioned. 

[0059] As the "5- or 6-membered heterocyclylcarbonyl" of the above "5- or 6-membered heterocyclylcarbonyl op- 
tionally having substituent(s)", those exemplified for the "substituent(s)" of the above "C 7 . 19 aralkyl optionally having 
substituent(s)" can be used. 

[0060] As the "C 6 . 14 aryl-carbamoyl" of the above "C 6 _ 14 aryl-carbamoyl optionally having substituent(s)", for exam- 
ple, phenylcarbamoyl, 1 -naphthy Icarbamoyl, 2-naphthylcarbamoyl and the like can be mentioned. 
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[0061] As the "5- or 6-membered heterocyclylcarbamoyl" of the above "5- or 6-membered heterocyclylcarbamoyl 
optionally having substituent(s)", those exemplified for the "substituent(s)" of the above "C^g aralkyl optionally having 
substituent(s)" can be used. 

[0062] As the *C 6 _ 14 arylsulfonyP of the above "C 6 _ 14 arylsulfonyl optionally having substituent(s)", for example, phe- 
nylsulfonyl, 1-naphthylsulfonyl, 2-naphthylsulfonyl and the like can be mentioned. 
[0063] As the "0 

6-i4 aryl-carbonyloxy" of the above "Cg.^ aryl-carbonyloxy optionally having subst'rtuent(s)", for ex- 
ample, benzoyloxy, 1 -naphthoyloxy, 2-naphthoyloxy and the like can be mentioned. 

[0064] As the "C^ aryl-carbamoyloxy" of the above "C B _ 14 aryl-carbamoyloxy optionally having substituent(s)", for 
example, phenylcarbamoyloxy, naphthylcarbamoyloxy and the like can be mentioned. 

[0065] As the "5- or 6-membered heterocyclylcarbonyloxy" of the above "5- or 6-membered heterocyclylcarbonyloxy 
optionally having substituent(s)", for example, nicotinoyloxy, isonicotinoyloxy, 2-thenoyloxy, 3-thenoyloxy, 2-furoyloxy, 

3- furoytoxy, morpholinocarbonyloxy, piperidinocarbonyloxy, pyrrolidin-1 -ylcarbonyloxy and the like can be mentioned. 
[0066] As the "substituent(s)" of the above "5- to 10-membered aromatic heterocyclic group optionally having sub- 
stituents)", "C 6 . 14 aryl-carbonyl optionally having substituent(s)", "Ce. 14 aryloxy-carbonyl optionally having substituent 
(s)", "Cy^g aralkyloxy-carbonyl optionally having substituent(s)", "5- or 6-membered heterocyclylcarbonyl optionally 
having substituent(s)", "C 6 _ 14 aryl-carbamoyl optionally having substituent(s)", "5- or 6-membered heterocyclylcar- 
bamoyl optionally having substituent(s)", "C 6 _ 14 arylsulfonyl optionally having substituent(s)", "C 6 _ 14 aryl-carbonyloxy 
optionally having substituent(s)", m C s . u aryl-carbamoyloxy optionally having substituent(s)" and "5- or 6-membered 
heterocyclylcarbonyloxy optionally having substituent(s)", those exemplified for the "substituent(s)" of the above "C^g 
aralkyl optionally having substituent(s)" can be mentioned. The number of the substituents is, for example, 1 to 5, 
preferably 1 to 3. When the number of substituents is 2 or more, respective substituents can be the same or different. 
[0067] Examples of the "heterocyclic group" of the "heterocyclic group optionally having substituent(s)" for R 4 or R 4a 
include 5- to 1 4-membered (monocyclic, bicyclic or tricyclic) heterocyclic groups containing 1 to 4 hetero atoms selected 
from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atom. Preferably, (i) an aromatic heterocyclic 
group, (ii) a 5- to 10-membered non-aromatic heterocyclic group, (iii) a 7- to tO-membered cross-linked heterocyclic 
group and the like can be mentioned. 

[0068] Here, examples of the "aromatic heterocyclic group" include a 5- to 1 4-membered, preferably 5- to 10-mem- 
bered, aromatic heterocyclic group containing one or more,hetero atoms (e.g., 1 to 4) selected from nitrogen atom, 
sulfur atom and oxygen atom in addition to carbon atoms, and the like. Concrete examples include aromatic heterocyclic 
groups such as thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyi, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzothienyl, benzofuranyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, benzisothiazolyl, naphtho[2,3-b]thiophenyl, phenoxathiinyl, indolyl, isoindolyl, 1 H-indazolyl, purinyl, 
4H-quinolidinyl, isoquinolinyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, carbazolyl, p- 
carbolinyl, phenanthridinyl, acridinyl, phenazinephenothtadinyl, phenoxazinyl, phthalimido, etc.; or a group formed by 
condensing these groups with one to multiple (preferably t or 2) aromatic rings (e.g., benzene ring, etc.). 
[0069] Examples of the "5- to 10-membered non-aromatic heterocyclic group" include 2- or 3-pyrrolyl, pyrrolidinyl, 
2- or 3-imidazolinyl, 2-oxazolinyl, oxazolidinyl, 2- or 3-pyrazolinyl, pyrazolidinyl, 2-thiazolinyl, piperidinyl, piperazinyl, 
hexamethyleneiminyl, morpholinyl, thiomorpholinyl, tetrahydrofuranyl and the like. 

[0070] Examples of the "7- to 10-membered cross-linked heterocyclic group" include quinuclidinyl, 7-azabicyclo 
[2.2.1 jheptanyl and the like. 

[0071] The "heterocyclic group" is preferably 5- to 10-membered (monocyclic or bicyclic) heterocyclic groups con- 
taining 1 to 4 hetero atoms selected from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atom. 
Concrete examples include aromatic heterocyclic groups such as 2- or 3-thienyl; 2-, 3- or 4-pyridyl; 2-or 3-furyl; 2-, 4- 
or 5-thiazolyl; 2-, 4- or 5-oxazolyl; 1 3- or 4-pyrazolyl; 2-pyrazinyl; 2-, 4- or 5-pyrimidinyl; 1 -, 2- or 3-pyrrolyl; 1 2- or 

4- imidazolyl; 3- or 4-pyridazinyl; 3-isothiazolyl; 3-isoxazolyl; 1 ,2,4-oxadiazol-5-yl; 1 ,2,4-oxadiazol-3-yl; 2-, 3-, 4-, 5- or 
8-quinolyl; 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl; 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl; 1-, 2-, 4- or 5-isoindolyl; 1-, 5- or 
6-phthalazinyl; 2-, 3-or 5-quinoxalinyl; 2-, 3-, 4-, 5- or 6-benzofuranyl; 2-, 3-, 4-, 5- or 6-benzothienyl; 2-, 4-, 5- or 
6-benzothiazolyl; 1-, 2-, 4-, 5- or 6-benzimidazolyl, etc.; and non-aromatic heterocyclic groups such as t-, 2- or 3-pyr- 
rolidinyl; 1 -, 2-, 4- or 5-imidazolidinyl; 2-or 4-imidazoliny1; 2-, 3- or 4-pyrazolidinyl; piperidino; 2-, 3- or 4-piperidyl; 1 - or 
2-piperazinyl; morpholino, etc. and the like. 

[0072] As the "substituent(s)" of the "heterocyclic group optionally having substituent(s)", those exemplified for the 
"substituent(s)" of the above "C^g aralkyl optionally having substituent(s)" can be used. The number of substituents 
is, for example, 1 to 5, preferably 1 to 3. When the number of substituents is 2 or more, respective substituents can 
be the same or different. 

[0073] As the "C v6 alkyl" for R 5 , for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, hexyl and the like can be mentioned. 

[0074] As the "nitrogen-containing heterocycle" of the "nitrogen-containing heterocycle optionally having substituent 
(s)" formed by R 4 and R 5 together with the adjacent nitrogen atom, for example, a 5- or 7-membered nitrogen-containing 
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heterocycle containing at least one nitrogen atom and optionally containing 1 to 3 heteroatoms selected from nitrogen 
atom, sulfur atom and oxygen atom in addition to carbon atoms, and the like can be mentioned. The "nitrogen-containing 
heterocycle" is preferably piperidine, morpholine, thiomorpholine, piperazine, pyrrolidine and the like. 
[0075] As the "substituent(s)" of the "nitrogen-containing heterocycle optionally having substituent(s)", those exem- 
plified for the "substituent(s)" of the above "C 7 _ 19 aralkyl optionally having substituent(s) w are used. The number of 
substituents is, for example, 1 to 5, preferably 1 to 3. When the number of substituents is 2 or more, respective sub- 
stituents can be the same or different 

[0076] The "acyl" is preferably formyl, carboxy, carbamoyl, optionally haiogenated alkyl-carbonyl (e.g., acetyl, 
propanoyl, 2-methylpropanoyl, butanoyl, 3-methylbutanoyl, pentanoyl, hexanoyl, etc.), alkoxy-carbonyl (e.g., 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl, etc.), C 6 . 14 aryl-carbonyl optionally having 
substituent(s) (e.g., benzoyl, 1-naphthoyl, 2-naphthoyl, etc.), C 6 _ 14 aryloxy-carbonyl optionally having substituent(s) 
(e.g., phenyloxycarbonyl, 1-naphthyloxycarbonyl, 2-naphthyloxycarbonyl, etc.), C^g aralkyloxy-carbonyl optionally 
having substituent(s) (e.g., benzyloxycarbonyl, phenethyloxycarbonyl, etc.), a 5- to 6-membered heterocyclylcarbonyl 
optionally having substituent(s) (e.g., nicotinoyl, tetrahydrofuroyl, etc.), mono- or di-C^g alkyl-carbamoyl (e.g., meth- 
ylcarbamoyl, ethyicarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, ethylmethylcarbamoyl,etc), C6_ 14 aryl-carbamoyl 
optionally having substituent(s) (e.g., phenyicarbamoyl, 4-methoxyphenylcarbamoyl, 3,4-dimethoxyphenylcarbamoyl, 
etc.), 5- or 6-membered heterocyclylcarbamoyl optionally having substituent(s) (e.g., pyridylcarbamoyl, etc.), optionally 
haiogenated alkylsulfonyl (e.g., methylsulfonyl, propylsulfonyl, butytsulfonyl, etc.), C^ A arylsulfonyl optionally 
having substituent(s) (e.g., phenylsulfonyl, etc.), Cg^ cycloalkyl-carbonyl optionally having substituent(s) (e.g., cyclo- 
propylcarbonyl, cyclohexylcarbonyl, etc.), C 3 ^ cycloalkyl-C^e alkyi-carbonyl optionally having substituent(s) (e.g., cy- 
clopropylmethylcarbonyl, cyclopropylethylcarbonyl, cyclopentylmethylcarbonyl, cyclohexylmethylcarbonyl, etc.) and 
the like. 

[0077] Here, as the "optionally haiogenated C,^ alkyl-carbonyl" and "optionally haiogenated alkylsulfonyl", those 
exemplified for the "substituent(s)" of the above "C^g aralkyl optionally having substituent(s)" can be used. 
[0078] As the "C 

6-14 aryl-carbonyl optionally having substituent(s) w , "Cg_i 4 aryloxy-carbonyl optionally having sub- 
stituents)", "C 7 . 19 aralkyloxy-carbonyl optionally having substituent(s)", "5- or 6-membered heterocyclylcarbonyl op- 
tionally having substituent(s) M , "C 6 _ 14 aryl-carbamoyl optionally having substituent(s)", "5- or 6-membered heterocyclyl- 
carbamoyl optionally having substituent(s)" and "C 6 . 14 arylsulfonyl optionally having substituent(s)\ those exemplified 
as "substituent(s)" of the above "hydrocarbon group optionally having substituent(s)" for R 4 can be used. 
[0079] As the substituent of the U C 3 _ 6 cycloalkyl-carbonyl optionally having substituent(s)" and "C^ cycloalkyl-C^e 
alkyl-carbonyl optionally having substituent(s)", those exemplified for the "substituent (s)" of the above "C^g aralkyl 
optionally having substituent(s)" can be used. The number of substituents is, for example, 1 to 3. When the number of 
substituents is 2 or more, respective substituents can be the same or different. 

[0080] As the above "acylamino", for example, amino substituted with one or two from the above "acyl" can be 
mentioned. Preferably, acylamino represented by the formula: -NF^-COR 7 , -NR 6 -COOR 7a , -NR 6 -S0 2 R 7a , 
-NRS-CONR^R 76 , -NR^PCK-OR^-OR 76 or -NR 6 -P0 2 -R 7 wherein R 6 is hydrogen atom or alkyl; R 7 is as defined 
for the above R 4 ; R 7a is as defined for the above R 43 ; R 75 is as defined for R 5 , and the like can be mentioned. 
[0081] As the "C^ alkyl" for R 6 , those exemplified for the above R 5 can be mentioned. 

[0082] The "acylamino" is preferably formylamino, optionally haiogenated alkyl-carboxamido (e.g., methylcar- 
boxamido, trifluoromethylcarboxamido, propylcarboxamido, isopropylcarboxamido, butylcarboxamido etc.), C s _ u aryl- 
carboxamido optionally having substituent(s) (e.g., phenylcarboxamido, 2-methoxyphenylcarboxamido, 4-methoxy- 
phenylcarboxamido, propanoyl methylphenylcarboxamido etc.), N-(C 6 . 14 aryl-carbonyl optionally having substituent(s)) 
-N-C-,.6 alkylamino (e.g., N-4-methoxybenzoyl-N-methylamino etc.), C 7 . 19 aralkyl-carboxamido optionally having sub- 
stituents) (e.g., benzylcarboxamido etc.), aromatic heterocycle-carboxamido optionally having substituent(s) (e.g., 
benzothiophen-2-ylcarboxamido), optionally haiogenated . 6 alkoxy-carboxamido (e.g., methoxycarboxamido, ethox- 
ycarboxamido, propoxycarboxamido, butoxycarboxamido etc.), arylamino-carbonylamino optionally having sub- 
stituents) (e.g., phenylaminocarbonylamino etc.), optionally haiogenated alkylsulfonylamino (e.g., methylsulfo- 
nylamino, trifluoromethylsulfonylamino, ethylsulfonylamino etc.), arylsulfonyiamino optionally having substituent 
(s) (e.g., 4-methoxyphenylsulfonylamino etc.) and the like. 

[0083] Here, as the "substituent(s)" of the "C 6 _ 14 arylcarboxamide optionally having substituent(s)", "N-(C6_ 14 aryl- 
carbonyl optionally having substituent(s))-N-C 1 ^ alkylamino", "Cy.-jg aratkyl-carboxamido optionally having substituent 
(s)", "aromatic heterocycle-carboxamido optionally having substituents)", "C^^ arylamino-carbonylamino optionally 
having substituent(s)" and "Cg. 14 arylsulfonyiamino optionally having substituent(s)", those exemplified for the "sub- 
stituents)" of the above "C^g aralkyl optionally having substituent(s)" can be mentioned. The number of substituents 
is, for example, 1 to 5, preferably 1 to 3. When the number of substituents is 2 or more, respective substituents can 
be the same or different. 

[0084] As the above "acyloxy", for example, oxy substituted with one from the above "acyl" can be mentioned. Pref- 
erably, acyloxy represented by the formula: -O-COR 8 , -O-COOR 8 -O-CONHR 8 -O-PO(0H)-0R 8 or -0-P0 2 -R 8 where- 
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in R 8 is as defined for the above R 4 , and the like can be mentioned. 

[0085] The "acyloxy" is preferably optionally halogenated alkyl-carbonyloxy (e.g., acetoxy, propanoyloxy, bu- 
tanoyloxy, etc.), Cg_ 14 aryl-carbonyloxy optionally having substituent(s) (e.g., benzoyloxy, 4-methoxybenzoyloxy, etc.), 
optionally halogenated alkoxy-carbonyioxy (e.g., methoxycarbonyloxy, trifluoromethoxycarbonyloxy, ethoxycarb- 
onyloxy, propoxycarbonyloxy, butoxycarbonyloxy, etc.), mono- or di-C^ alkyl-carbamoyloxy (e.g., methylcarbamoy- 
loxy, ethylcarbamoyloxy, dimethylcarbamoyloxy, diethytcarbamoyloxy, etc.), Cg_ 14 aryl-carbamoyloxy optionally having 
substituent(s) (e.g., phenylcarbamoyloxy, naphthylcarbamoyloxy, etc.), nicotinoyloxy and the like. 
[0086] As the"substituent(s)" of the "C^ aryl-carbonyloxy optionally having substituent(s)" or m C^ u aryl-carbamoy- 
loxy optionally having substituent(s)", those exemplified for the "substituent(s)" of the above "C^g aralkyl optionally 
having substituent (s) " can be mentioned. The number of substituents is, for example, t to 5, preferably t to 3. When 
the number of substituents is 2 or more, respective substituents can be the same or different. 
[0087] As the above "acyl-C^ alkyr, "acylamino-C^ alkyl" and "acyloxy-C^ alky!", alkyl (e.g., methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.) substituted with the above "acyl", "acylamino" 
or "acyloxy" can be mentioned, respectively. 

[0088] The "substituent(s)" of the "cyclic group optionally having substituent (s)" for Ar is preferably halogen atom (e. 
g., fluorine, chlorine, bromine, iodine, etc.), alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), nitro, cyano, 
optionally halogenated C^q alkyl, aromatic ring group optionally having substituent(s), non-aromatic ring group op- 
tionally having substituent(s), optionally halogenated C 1 . 10 alkoxy, Cg_ 14 aryloxy optionally having substituent(s), Cj^q 
aralkyloxy optionally having substituent(s), C3_g cydoalkyl-C^ alkyl, C3_ 6 cycloalkyl-C^ alkoxy optionally having sub- 
stituents), acyl, acyl-C^ alkyl, hydroxy, alkoxy-Cj.g alkoxy, optionally halogenated C^ 0 alkylthio, acylamino, 
acyloxy and the like. 

[0089] The "substituent(s)" of the "cyclic group optionally having substituent(s)" for Ar is more preferably halogen 
atom (e.g., fluorine, chlorine, bromine, iodine, etc.), Ct_ 3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), nitro, 
cyano, optionally halogenated C^q alkyl, aromatic ring group optionally having substituent(s), non-aromatic ring group 
optionally having substituent(s), optionally halogenated C M0 alkoxy, Cg_ 14 aryloxy optionally having substituent(s), 
C 7 . 19 aralkyloxy optionally having substituent(s), C 3 . 6 cycloalkyl-C^g alkoxy optionally having substituent(s), acyl, 
acyl-C^ alkyl and the like. 

[0090] Ar is preferably a group represented by the formula: ArZ-Ar 1 - wherein Ar 1 is a cyclic group optionally having 
substituent(s), Ar 2 is an aromatic ring group optionally having substituent(s). 

[0091] Here, as the "cyclic group" of the "cyclic group optionally having substituent(s)" for Ar 1 , the above "aromatic 
group", "non-aromatic cyclic hydrocarbon group" and "non-aromatic heterocyclic group" exemplified for Ar can be men- 
tioned. The "cyclic group" is preferably phenyl, 5- or 6-membered aromatic heterocyclic group, 5- to 8-membered 
monocyclic non-aromatic heterocyclic group and the like, more preferably phenyl, pyridyl, piperidinyl and the like. 
[0092] As the "substituent(s)" of the "cyclic group optionally having substituent(s)" for Ar 1 , those exemplified as "sub- 
stituents)" for the above Ar can be mentioned. The number of substituent is, for example, 1 to 4, preferably 1 to 3. 
When the number of substituents is 2 or more, respective substituents can be the same or different. The substituent 
is preferably halogen atom (preferably, fluorine, chlorine, etc.), optionally halogenated C t _ 6 alkyl (preferably, methyl, 
trifluoromethyl, ethyl, etc.) and the like. 

[0093] As the "aromatic ring group optionally having substituent(s)" for Ar 2 , those exemplified as "substituent(s)" of 
the above "cyclicgroup optionally having substituent(s)" for Ar can be mentioned. The "aromatic ring group" is preferably 
phenyl, naphthyl, 5-or 6-membered aromatic heterocyclic group, 9- or 10-membered condensed polycyclic aromatic 
heterocyclic group and the like, more preferably, phenyl, 5- or 6-membered aromatic heterocyclic group and the like. 
Of these, phenyl, pyridyl and the like are preferable. The "aromatic ring group** optionally has, for example, 1 to 4, 
preferably 1 to 3, substituents, at substitutable position(s). As such substituent, halogen atom (preferably fluorine, 
chlorine, etc.), optionally halogenated C^g alkyl (preferably methyl, trifluoromethyl, ethyl, etc.), optionally halogenated 
alkoxy (preferably methoxy, trifluoromethoxy, etc.), optionally halogenated C^g alkylthio (preferably methylthio, 
etc.), 0^3 alkylenedioxy (preferably methylenedioxy, ethylenedioxy, etc.), optionally halogenated C 1-6 alkyl-carbonyl 
(preferably acetyl, etc.), optionally halogenated alkyl-carboxamido (preferably isopropylcarboxamido, etc.) and 
the like are preferable. 

[0094] As concrete examples of the above group represented by the formula: ArZ-Ar 1 - (wherein the symbols in the 
formula are as defined above), 2- ,3- or 4-biphenylyl; 3-(1 -naphthyl)-1 ,2,4-oxadiazol-5-yl; 3-(2-naphthyl)-1 ,2,4-oxadia- 
zol-5-yl; 3-(2-benzofuranyl)-1 ,2,4-oxadiazol-5-yl; 3-phenyl-1 ,2,4-oxadiazol-5-yl; 3-(2-benzoxazoly1)-1,2,4-oxadiazol- 
5-yl; 3-(3-indolyl)-1,2,4-oxadiazol-5-yl; 3-(2-indolyl)-1,2,4-oxadiazol-5-yl; 4-phenylthiazol-2-yl; 4-(2-benzofuranyl)thia- 
zol-2-yl; 4-phenyH ,3-oxazol-5-yl; 5-phenyl-isothiazol-4-yl; 5-phenyloxazol-2-yi; 4-(2-thienyl) phenyl; 4-(3-thienyl)phe- 
nyl; 3-(3-pyridyl)phenyl; 4-(3-pyridyl) phenyl; 6-phenyl-3-pyridyl; 5-phenyl-1,3,4-oxadiazol-2-yl; 4-(2-naphthyl)phenyl; 
4-(2-benzofuranyl)phenyl; 4,4*-terphenyl; 5-phenyl-2-pyridyl; 2-phenyl-5-pyrimidinyl; 4-(4-pyridyl)phenyl; 2-phenyl- 
1 ,3-oxazol-5-yl; 2,4-di phenyl- 1 ,3-oxazol-5-y I; 3-phenyl-isoxazol-5-yl; 5-phenyl-2-furyl; 4-(2-furyl)phenyl; 4-(3-furyl) 
phenyl; 4-(2-benzothienyl)phenyl;4-phenyl-1-pyrrolidinyl and the like, each of which may have 1 to 3 substituents, can 
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be mentioned. Of these, 2-, 3- or 4-biphenylyl; 4-(2-thienyl)phenyl; 4-(3-thienyl)phenyl; 4-(2-furyl)phenyl; 4-(3-fury!) 
phenyl; 6-phenyl-3-pyridyl; 5-phenyl-2-pyridyl; 4-(2-naphthyl)phenyl; 4-(2-benzofuranyl)phenyl; 4-(2-benzothienyl) 
phenyl and the like are preferable. 

[0095] Here, as the preferable examples of substituent, halogen atom (preferably fluorine, chlorine, etc.), optionally 
halogenated C U6 alkyl (preferably methyl, trifluoromethyl, ethyl, etc.), optionally halogenated alkoxy (preferably 
methoxy, trifluoromethoxy, etc.), optionally halogenated alkylthio (preferably methylthio, etc.), C, 3 alkylenedioxy 
(preferably methylenedioxy, ethylenedioxy, etc.), optionally halogenated alkyl-carbonyl (preferably acetyl, etc.), 
optionally halogenated alkyl-carboxamido (preferably isopropylcarboxamido, etc.) and the like can be mentioned. 
[0096] Of these substituents, halogen atom (preferably fluorine, chlorine, etc.), optionally halogenated 6 alkyl 
(preferably methyl, trifluoromethyl, ethyl, etc.), optionally halogenated alkoxy (preferably methoxy, trifluorometh- 
oxy, etc.), optionally halogenated alkylthio (preferably methylthio, etc.), alkylenedioxy (preferably methylen- 
edioxy, ethylenedioxy, etc.), optionally halogenated alkyl-carbonyl (preferably acetyl, etc.) and the like are prefer- 
able. 

[0097] As the preferable examples of Ar, phenyl, 5- or 6-membered aromatic heterocyclic group, or 5- to 8-membered 
monocyclic non-aromatic heterocyclic group (preferably phenyl, pyridyl, piperidinyl), each optionally having 1 to 3 sub- 
stituents selected from halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), C^ 3 alkylenedioxy (e.g., methyl- 
enedioxy, ethylenedioxy, etc.), nitro, cyano, optionally halogenated C^q alkyl (e.g., methyl, ethyl, propyl, butyl', pentyl), 
optionally halogenated C M0 alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, isobutoxy, pentyloxy, isopentyloxy, etc.)! 
C 6 -14 aryloxy optionally having substituent(s) (preferably phenoxy), C^g aralkyloxy (preferably benzyloxy) optionally 
having substituent(s) (preferably halogen atom, optionally halogenated C t . 10 alkyl, optionally halogenated 10 alkoxy, 
etc.), C^cycloalkyl-C^ alkyl (preferably cyclopropylmethyl), C 3 . 6 cycloalkyl-C^ alkoxy (preferably cyclopropyl meth- 
oxy) optionally having substituent(s), acyl [preferably optionally halogenated alkyl-carbonyl (e.g., pentanoyl, hex- 
anoyl, etc.), optionally halogenated alkylsulfonyl (e.g., butylsulfonyl, etc) and the like], acyl-C^ alkyl [preferably 
optionally halogenated C^alkyl-carbonyl-C^ alkyl (e.g., propanoyl methyl, propanoylethyl, 2-methylpropanoylmethyl, 
butanoylmethyl, 3-methylbutanoylmethyl, pentanoyl methyl, etc.), optionally halogenated alkylsulfonyl-^ 6 alkyl 
(e.g., propylsulfonylmethyl, butylsulfonylmethyl, etc), aryl-carbonyl-C^ alkyl (e.g., benzoyl methyl, etc."), 
cycloalkyl-carbonyl-C^e alkyl (e.g., cyclopropylcarbonylmethyl, cyclobutylcarbonylmethyl, etc.), 5- or 6-membered het- 
erocyclylcarbonyl-C^e alkyl (e.g., tetrahydrofuroylmethyl, etc.) and the like], hydroxy, atkoxy-C^ alkoxy (prefer- 
ably methoxymethoxy, ethoxyethoxy), optionally halogenated C^q alkylthio (preferably methylthio, butylthio, etc.), 
acylamino [preferably optionally halogenated alkyl-carboxamido (e.g., propylcarboxamido, isopropylcarboxamido! 
butylcarboxamido, etc.), C 6 . 14 aryl-carboxamido (preferably phenylcarboxamido, propanoylmethylphenylcarboxamido! 
etc.) optionally having substituent(s) (preferably C,_ B alkyl-carbonyl-C^g alkyl), etc.], acyloxy [preferably 6 alkyl- 
carbonyloxy (e.g., propanoyloxy, butanoyloxy, etc.)] and the like can also be mentioned. 
[0098] Of the above-mentioned substituents, halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), 
alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), nitro, cyano, optionally halogenated C^q alkyl, optionally 
halogenated C,_ 10 alkoxy, C 6 . 14 aryloxy optionally having substituent(s), C^g aralkyloxy optionally having substituent 
(s), C 3 _ 6 cycloalkyl-C^ alkoxy optionally having substituent(s), acyl, acyl-C^ alkyl and the like are preferable. 
[0099] The "spacer having a main chain of 1 to 6 atoms" for X means an interval of 1 to 6 atoms linked in the main 
chain. Here, "the number of atoms in the main chain" is counted so that the number of atoms in the main chain is 
minimum. For example, the number of atoms of 1,2-cyclopentylene is counted as 2, the number of atoms of 1,3-cy- 
clopentylene is counted as 3. 

[0100] As the "spacer having a main chain of 1 to 6 atoms", for example, a divalent group comprising 1 to 3 selected 
from -O-, -S-, -CO-, -SO-, -S0 2 -, -NR™- (R™ is hydrogen atom, optionally halogenated C M0 alkyl, optionally halogen- 
ated alkyl-carbonyl, optionally halogenated alkylsulfonyl) and optionally halogenated divalent C, * acyclic 
hydrocarbon group, and the like can be mentioned. 

[0101] Here, as the "optionally halogenated C,.^ alkyl", those exemplified for the "substituent(s)" of the above "cyclic 
group optionally having substituent(s)" for Ar can be used. 

[0102] As the "optionally halogenated alkyl-carbonyl" and "optionally halogenated alkylsulfonyl", those ex- 
emplified for the "substituent(s)" of the above "C^g aralkyl optionally having substituent(s)" can be used, respectively. 
[0103] As the "divalent C,_ 6 acyclic hydrocarbon group" of the "optionally halogenated divalent acyclic hydro- 
carbon group", those exemplified for Y mentioned below can be used. The "divalent acyclic hydrocarbon group" 
may have 1 to 5, preferably 1 to 3, halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc). 
[0104] As preferable examples of the "spacer having a main chain of 1 to 6 atoms", 

(1) alkylene (e.g., -CH 2 -, -(CH^-, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH^-, -(CH^-, -CHCH 3 -, -C(CH 3 ) 2 -, -(CHfCH^).-, 
-(CF^-.-fCH^.CfCH^-^iCH^CtCH^^etc); *"* 

(2) C 2 _ 6 alkenylene (e.g., -CH=CH-, -CH 2 -CH=CH-, -C(CH 3 ) 2 -CH=CH-, -CH 2 -CH=CH-CH 2 -, -CH 2 -CH 2 -CH=CH- 
-CH=CH-CH=CH-,-CH=CH-CH 2 -CH 2 -CH 2 -etc); 
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(3) C 2 ^ alkynylene (e.g., -C=C-, -CH 2 -C=C-, -CH 2 -CsC-CH 2 -CH 2 - etc) ; 

(4) -(CH 2 ) w1 0(CH 2 ) w2 -, -(CH 2 ) w1 S(CH2) w2 - f -(CH^COfCH^-, -(CH 2 ) w1 SO(CH 2 )^-, -(CHg^SO^CH^-, 
-(CH^NRiojCH^; 

(R 10 is as defined above; w1 and w2 are each an integer of 0 to 5 and w1 +w2 is 0 to 5) and the like can be mentioned. 
[0105] The "spacer having a main chain of 1 to 6 atoms" for X is preferably alkylene (e.g., -CH 2 -, -(CH^-, 
-(CH 2 ) 3 - f -(CH^-etc), 
-(CH 2 ) w1 CO(CH 2 ) w2 - and the like. 
[0106] X is preferably a bond. 

[0107] As the "divalent hydrocarbon group" of the "divalent hydrocarbon group optionally having subst'rtuent(s) (ex- 
cept CO)" for Y, for example, divalent acyclic hydrocarbon group, divalent monocyclic non-aromatic hydro- 
carbon group, phenylene group and the like can be mentioned. 
[01 08] As the "divalent _g acyclic hydrocarbon group", for example, 

(1) alkylene (e.g., -CH 2 -, -(CH^-, -(CH 2 ) 3 -, -(CH 2 ) 4 -, (CH^-, -(CH^-, -CH(CH 3 )-, -CH(C 2 H 5 )-, -C(CH 3 ) 2 -, 
-(CH(CH3)) 2 -, -(CH 2 ) 2 C(CH3) 2 -, -(CH2) 3 C(CHJ Z - etc); 

(2) C 2 ^ alkenylene (e.g., -CH=CH-, -CH 2 -CH=CH-, -C(CH 3 ) 2 -CH=CH-, -CH 2 -CH=CH-CH 2 -, -CH 2 -CH 2 -CH=CH-, 
-CH=CH-CH=CH-, -CH=CH-CH 2 -CH 2 -CH 2 - etc) ; 

(3) C 2 _ 6 alkynylene (e.g., -C=C-, -CH 2 -C-C-, -CH 2 -C=C-CH 2 -CH 2 - etc) and the like can be mentioned. 

[0109] As the "divalent C^a monocyclic non-aromatic hydrocarbon group", for example, a divalent group produced 
by removing any two hydrogen atoms from cycloalkane or cycloalkene can be mentioned. As concrete ex- 
amples, for example, 1,2-cyclopentylene; 1 ,3-cyclopentylene; 1 ,2-cyclohexylene; 1 ,3-cyclohexylene; 1 ,4-cyclohexy- 
lene; 1 ,2-cycloheptylene; 1,3-cycloheptylene; 1 ,4-cycloheptylene; 3-cyclohexen-1,4-ylene; 3-cyclohexen-1 ,2-ylene; 
2,5-cyclohexadien-1,4-ylene and the like can be mentioned. Of these, cycloalkylene is preferable. 
[01 1 0] As the "divalent hydrocarbon group", C^. s alkylene, C 2 . 6 alkenylene and the like, each substituted with phenyl, 
can also be mentioned. 

[0111] As the "substituent(s)" of the "divalent hydrocarbon group optionally having substituent(s) (except CO)" for 
Y, for example, halogen atom (e.g., fluorine, chlorine, bromine, iodine and the like), C^ alkylenedioxy (e.g., methyi- 
enedioxy, ethylenedioxy and the like), nitro, cyano, optionally halogenated C^q alkoxy, optionally halogenated C^q 
alkylthio, hydroxy, amino, mono- or di-C 1 . 10 alkylamino, formyl, carboxy, carbamoyl, thiocarbamoyl, optionally halo- 
genated C^e alkyl-carbonyl, C^ alkoxy-carbonyl, mono- or di-C^ alkyl-carbamoyl, optionally halogenated C^ alkyl- 
sulfonyl, formylamino, optionally halogenated C^_ 6 alkyl-carboxamido, C^ alkoxy-carboxamido, C,^ alkylsulfonylami- 
no, C^e alkyl-carbonyloxy, C^ alkoxy-carbonyloxy, mono- or di-C^ alkyl-carbamoyloxy and the like can be men- 
tioned. As such substituents, those similar to the "substituent(s)" of the above W C7_ 19 aralkyl optionally having substituent 
(s)" can be used. 

[0112] The number of substituents is, for example, 1 to 5, preferably 1 to 3. When the number of substituents is 2 
or more, respective substituents can be the same or different. 

[0113] Y is preferably C^ alkylene, more preferably C^ alkylene. Of these, -CH 2 -, -CH(CH 3 )- and -CH(C 2 H 5 )- are 
preferable. 

[0114] As the "hydrocarbon group optionally having substituent(s)" for R 3 , those exemplified for the above R 4 can 
be used. 

[01 1 5] The "hydrocarbon group optionally having substituent(s)" is preferably "C 1 ^ alkyl optionally having substituent 
(s)". 

[0116] Here, as the "C^ alkyl" of "C^ alkyl optionally having substituent(s)", for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like can be mentioned. Of these, methyl, ethyl, 
propyl, isopropyl and the like are preferable. 

[0117] In addition, as the "substituent(s)" of the "C^ alkyl optionally having substituent(s)", for example, halogen 
atom (e.g., fluorine, chlorine, bromine, iodine, etc.), C^ alkylenedioxy (e.g., methylenedioxy, ethylenedioxy, etc.), nitro, 
cyano, optionally halogenated C 3 . 6 cycloalkyl, optionally halogenated C^q alkoxy, optionally halogenated C t . 10 alkylth- 
io, hydroxy, amino, mono- or di-C^o alkylamino (e.g., methylamino, ethylamino, propylamine, isopropylamino, 
butylamino, dimethylamino, diethylamino, dipropylamino, dibutylamino, ethyl methylamino, etc.), formyl, carboxy, car- 
bamoyl, thiocarbamoyl, optionally halogenated C^g alkyl-carbonyl, C^alkoxy-carbonyl (e.g., methoxycarbonyl, ethox- 
ycarbonyl, propoxycarbonyl, tert-butoxycarbonyl, etc.), mono- or di-C^ alkyl-carbamoyl (e.g., methylcarbamoyl, ethyl- 
carbamoyl, dimethyicarbamoyl, diethylcarbamoyl, ethylmethylcarbamoyl, etc.), optionally halogenated C^ alkylsulfo- 
nyl, formylamino, optionally halogenated C^g alkyl-carboxamide, C^_ 6 alkoxy-carboxamide (e.g., methoxycarboxam- 
ide, ethoxycarboxamide, propoxycarboxamide, butoxycarboxamide, etc.), C^ alkylsulfonylamino (e.g., methylsulfo- 
nylamino, ethylsulfonylamino, etc.), C^ alkyl-carbonyloxy (e.g., acetoxy, propanoyloxy, etc.), C,^ alkoxy-carbonyloxy 
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(e.g., methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy, etc.), mono- or di-C^ alkyl- 
carbamoyloxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy, dimethylcarbamoyloxy, diethylcarbamoyloxy, etc.), aro- 
matic ring group optionally having substituent(s) and the like can be mentioned. The number of substituents is, for 
example, 1 to 5, preferably 1 to 3. When the number of substituents is 2 or more, respective substituents can be the 
same or different. 

[0118] Here, as the "optionally halogenated C^q alkoxy" and "optionally halogenated C^q alkylthio", those exem- 
plified for the "substituent(s)" of the above "cyclic group optionally having substituent(s)" for Ar can be used. 
[01 19] As the "optionally halogenated C 3 ^ cycloalkyl", "optionally halogenated alkyl-carbonyl", "optionally hal- 
ogenated C^g alkylsulfonyl" and "optionally halogenated C^g alkyl-carboxamido", those exemplified for the "substituent 
(s)" of the above "C7_ 19 aralkyl optionally having substituent(s)" can be used. 

[01 20] As the "aromatic ring group optionally having substituent(s)", those exemplified for the substituent of the above 
"cyclic group optionally having substituent(s)" for Ar can be used. 

[0121] The "hydrocarbon group optionally having substituent(s)" for R 3 is more preferably alkyl. Of these, methyl, 
ethyl, isopropyl and the like are preferable. 
[0122] R 3 is preferably hydrogen atom. 

[0123] Ring A and ring B each may further have substituent(s) besides a group represented by the formula: 




wherein the symbols in the formula are as defined above, and a group represented by the formula: 




wherein the symbols in the formula are as defined above, respectively. As such "substituent(s)", those similar to the 
"substituent(s)" of the above "Cy.^ aralkyl optionally having substituent(s)" can be used. 

[0124] The number of substituents is, for example, 1 to 3, preferably t to 2. When the number of substituents is 2 
or more, respective substituents can be the same or different. 

[0125] The substituent is preferably halogen atom (preferably fluorine, chlorine, bromine, etc.), optionally halogen- 
ated C^q alkyl (preferably methyl, ethyl, propyl, trifluoromethyl, etc.), optionally halogenated C^q alkoxy (preferably 
methoxy, ethoxy, etc.), optionally halogenated C^q alkylthio (preferably methylthio, etc.), hydroxy, amino, mono- or 
di-C^o alkylamino (preferably methylamino, dimethylamino, etc.), formyl, carboxy, C^. 6 alkoxy-carbonyl (preferably 
methoxycarbonyl, ethoxycarbonyl, etc.), optionally halogenated alkyl-carboxamido (preferably methylcarboxam- 
ido, trifluoromethylcarboxamido, etc.), 5-or 6-membered non-aromatic heterocyclic group (preferably pyrrolidinyl, etc.) 
and the like, more preferably halogen atom (preferably fluorine, chlorine, bromine, etc.), optionally halogenated 
alkyl (preferably methyl, ethyl, propyl, trifluoromethyl, etc.), optionally halogenated alkoxy (preferably methoxy, 
ethoxy, etc.) and the like. 

[0126] As the substitution position of the above-mentioned substituent, the 6-position or 8-position of the quinoline 
ring represented by the formula: 
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is preferable. 

[0127] When ring B further has a substituent, the substituent may be linked to R 1 to form a ring. As such ring, for 
example, 5- to 7-membered nitrogen-containing heterocycle containing at least one nitrogen atom and optionally con- 
taining 1 to 3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atoms, and 
the like can be mentioned. The ring formed by the bond of substituent on ring B and R 1 is preferably piperidine, mor- 
pholine, thiomorpholine, piperazine, pyrrolidine and the like. 

[0128] As the "hydrocarbon group optionally having substtuent(s)" for R 1 and R 2 , those exemplified for the above 
R 4 can be used. The "hydrocarbon group optionally having substituent(s)" is preferably "C^ alkyl optionally having 
substituent(s)" or "Cy^g aralkyl optionally having substituent(s)". Here, as the "C^ alkyl optionally having substituent 
(s)\ those exemplified for the above R 3 can be used, and as the "C 7 . 19 aralkyl optionally having substituent(s)', those 
exemplified for the substituent of the above "cyclic group optionally having substituent(s)" for Ar can be used. 
[0129] The "hydrocarbon group optionally having substituent(s)" for R 1 and R 2 is more preferably alkyl; or Cy.^ 
aralkyl (preferably benzyl, phenethyl, etc.) optionally having 1 to 3 substituents selected from halogen atom (preferably 
fluorine, chlorine, etc.), optionally halogenated C^g alkyl (preferably methyl, etc.) and optionally halogenated 
alkoxy (preferably methoxy, etc.), and the like. Of these, alkyl (preferably methyl, ethyl, propyl, isopropyl) is pref- 
erable. 

[0130] As the "nitrogen-containing heterocycle" of the "nitrogen-containing heterocycle optionally having substituent 
(s)" formed by R 1 and R 2 together with the adjacent nitrogen atom, for example, 3 to 10-membered (preferably 3 to 
8-membered) nitrogen-containing heterocycle containing, besides carbon atom, at least one nitrogen atom and op- 
tionally 1 to 3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, which may be condensed with 
a benzene ring, can be mentioned. Concrete examples include aziridine, azetidine, morpholine, thiomorpholine, pip- 
eridine, piperazine, pyrrolidine, hexamethyleneimine (azepane), heptamethyleneimine, hexahydropyrimidine, 1,4-di- 
azepane, thiazolidine, imidazolidine, heptahydroindole, decahydroquinoline, decahydroisoquinoline and an unsaturat- 
ed cyclic amine thereof (e.g., 1,2,5,6-tetrahydropyridine, 1H-imidazole, 4,5-dihydro-1H-imidazole, 2,3-dihydroindole, 
1,2,3,4-tetrahydroquinoline, t ,2,3, 4-tetrahydroisoqui noli ne, etc.) and the like. Of these, azetidine, morpholine, piperi- 
dine, piperazine, pyrrolidine, hexamethyleneimine (azepane), 1,3-thiazolidine, 1 H-imidazole, 4,5-dihydro-1 H-imida- 
zole, 2,3-dihydroindole, 1 ,2,3,4-tetrahydroquinoline, 1 ,2,3,4-tetrahydroisoquinoline and the like are preferable, and par- 
ticularly, piperidine, piperazine, pyrrolidine, hexamethyleneimine (azepane), morpholine, thiomorpholine and the like 
are preferable. 

[0131] As the "substituent(s)" of the "nitrogen-containing heterocycle optionally having substituent(s)", for example, 
in addition to those exemplified for the "substituent(s)* of the above "Cy^g aralkyl optionally having substituent(s)", the 
" C 7-19 aralkyl optionally having substituent(s)" and the "aromatic ring group optionally having substituent(s)", exempli- 
fied for the "substituent(s)" of the "cyclic group optionally having substituent(s)" for Ar can be used. The number of 
substituents is, for example, 1 to 5, preferably 1 to 3. When the number of substituents is 2 or more, respective sub- 
stituents can be the same or different. 

[01 32] The substituent is preferably optionally halogenated C 1 ^ 0 alkyl (preferably methyl, ethyl, propyl, butyl, isobutyl, 
etc.); optionally halogenated cycloalkyl (preferably cyclohexyl, etc.); carbamoyl; mono- or di-C^ alkyl-carbamoyl 
(preferably methy (carbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethy (carbamoyl, etc.); 5- or 6-membered hetero- 
cyclylcarbonyl (preferably moroholinocarbonyl, piperidinocarbonyl, 1 -pyrrolidinylcarbonyl, etc.); optionally halogenated 
alkyl-carboxamido (preferably acetamido, etc.); hydroxy-^ ^ alkyl (preferably hydroxymethyl, hydroxyethyl, etc.); 
carbamoyl-C^ alkyl (preferably carbamoylmethyl, carbamoylethyl, carbamoylpropyl, etc.); mono- or di-C^ alkyl-car- 
bamoyl-C^ alkyl (preferably methylcarbamoylmethyl, methylcarbamoylethyl, methylcarbamoylpropyl, dimethylcar- 
bamoylmethyl, dimethylcarbamoylethyl, di methylcarbamoylpropyl, ethylcarbamoylmethyl, ethylcarbamoylethyl, ethyl- 
carbamoylpropyl, diethylcarbamoylmethyl, diethylcarbamoylethyl, diethylcarbamoylpropyl, etc.); 5- or 6-membered 
heterocyclylcarbonyl-C 1 _ 6 alkyl (preferably morphotinocarbonylmethyl, morpholinocarbonylethyl, morpholinocarbonyl- 
propyl, piperidinocarbonylmethyl, piperidinocarbonylethyl, piperidinocarbonyl propyl, 1 -pyrrolidinylcarbonylmethyl, 
1 -pyrrolidinylcarbonyiethyl, 1 -pyrrolidinylcarbonylpropyl, etc.); mono- or di-C^ _g alkyl-carbamoyl-Cj s alkoxy (preferably 
ethylcarbamoylmethoxy, etc.); C^g aralkyl optionally having substituent(s) (preferably benzyl, etc.); aromatic ring 
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group optionally having substituent(s) (preferably phenyl, eta) and the like. 

[0133] As the substituent of the "C^g aralkyl optionally having substituent(s)" and 'aromatic ring group optionally 
having substituent(s)", halogen atom (preferably fluorine, chlorine, etc.), optionally halogenated C^ alkyl (preferably 
methyl, etc.) and optionally halogenated C 14 alkoxy (preferably methoxy, etc.) and the like are preferable The number 
of substituents is for example, 1 to 3, preferably 1 or 2. When the number of substituents is 2 or more, respective 
substituents can be the same or different. H 
[0134] The above "5- or 6-membered heterocyclylcarbonyl" and "5- or 6-membered heterocyclylcarbonyl-C, ^ alkyl" 
may have 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), optionally halogenated 
rn,1c V l (P V methy1, etC ) ' °P tional| y ha'ogenated alkoxy (preferably methoxy, etc.) and the like 
[01 35] The nitrogen-containing heterocycle optionally having substituent(s)", formed by R' and R2 together with the 
adjacent nitrogen atom, is preferably 3 to 8-membered nitrogen-containing heterocycle (preferably piperidine pipera- 
Zl ?^ r ?" d " 1e ' hexamethvleneimine (azepane), morpholine or thiomorpholine) optionally having 1 to 3 substituents 
selected from opfonally halogenated C,. 10 alkyl (preferably methyl, ethyl, propyl, butyl, isobutyl, etc.); optionally hal- 
ogenated C3. 6 cycloalkyl (preferably cyclohexyl, etc.); carbamoyl; mono- ordi-C,. 6 alkyl-carbamoyl (preferably meth- 
ylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, etc.); 5- or 6-membered heterocyclylcarbonyl (e 
g., morpholinocarbonyl, piperidinocarbonyl, 1-pyrrolidinylcarbonyl, etc.); optionally halogenated C. - alkyl-carboxam- 
ido (preferably acetamido, etc.); hydroxy-C^ alkyl (preferably hydroxymethyl, hydroxyethyl, etc.); carbamoyl-C, R alkyl 
(preferablycarbamoylmethyl,carbamoylethyl,carbamoylpropyl,etc.);mono-ordi-C 16 alkyl-carbamoyl-C 16 a^ 
erably methylcarbamoylmethyl. methylcarbamoylethyl, methylcarbamoylpropyl, dimethylcarbamoylmethyl, dimethyl- 
carbamoylethyl, dimethylcarbamoylpropyl, ethylcarbamoylmethyl, ethylcarbamoylethyl, ethylcarbamoylpropyl diethyi- 
carbamoylmethyl, diethylcarbamoylethyl, diethylcarbamoylpropyl, etc.); 5- or 6-membered heterocyclylcarbonyl-C^ ' 
alkyl (preferably morpholinocarbonylmethyl, morpholinocarbonylethyl, morpholinocarbonylpropyl, piperidinocarbonyf- 
methyl piperidinocarbonylethyl, piperidinocarbonylpropyl, 1-pyrrolidinylcarbonylmethyl. 1-pyrrolidinylcarbonylethyl 
1-pyrrol,d,nylcarbonylpro P yl, etc.); mono- or di-C^ alkyl-carbamoyl-C^ alkoxy (preferably ethylcarbamoylmethoxy,' 
etcOiC^aralkyl (preferably benzyl, etc.) optionally having 1 to 3 substituents selected from halogen atom (preferably 
fluonne, chlorine, etc.), optionally halogenated alkyl (preferably methyl, etc.) and optionally halogenated c/l 
alkoxy (preferably methoxy, etc.); aromatic ring group (preferably phenyl) optionally having 1 to 3 substituents selected 
from halogen atom (preferably fluorine, chlorine, etc.), optionally halogenated C M alkyl (preferably methyl, etc ) and 
optionally halogenated C,^ alkoxy (preferably methoxy, etc.). 

[0136] Ri and R* preferably form, together with the adjacent nitrogen atom, 3- to 8-membered nitrogen-containing 
heterocycle (preferably piperidine, piperazine, pyrrolidine, hexamethyleneimine (azepane), morpholine, thiomorpho- 
line) each optionally having 1 to 3 substituents selected from optionally halogenated C,_ 10 alkyl (preferably methyl 
ethyl, propyl, butyl, isobutyl, etc.); optionally halogenated C 3 . 6 cycloalkyl (preferably, cyclohexyl, etc.); carbamoyl- mo- 
no- or d.-C^ alkyl-carbamoyl (preferably methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl 
ete. ; 5- or 6-membered heterocyclylcarbonyl (e.g., morpholinocarbonyl, piperidinocarbonyl, 1-pyrrolidinylcarbonyl' 
etc.); optionally halogenated alkyl-carboxamido (preferably acetamido, etc.); hydroxy-C,. alkyl (preferably hy- 
droxymethyl, hydroxyethyl, etc.); carbamoyl-C, ^ alkyl (preferably carbamoylmethyl, carbamoylethyl, carbamoylpropyl 
etc.); mono- or di-C,. B alkyl-carbamoyl-C,^ alkyl (preferably methylcarbamoylmethyl, methylcarbamoylethyl methyl- 
rarbamoylpropyl, dimethylcarbamoylmethyl, dimethylcarbamoylethyl, dimethylcarbamoylpropyl, ethylcarbamoylme- 
thyl, ethylcarbamoylethyl, ethylcarbamoylpropyl, diethylcarbamoyl methyl, diethylcarbamoylethyl, diethylcarbamoyl- 
propyl, etc.); 5- or 6-membered heterocyclylcarbonyl-C^ alkyl (preferably morpholinocarbonylmethyl, morpholinocar- 
bonylethyl, morpholinocarbonylpropyl, piperidinocarbonylmethyl, piperidinocarbonylethyl, piperidinocarbonylpropyl 
1 -pyrrolidinylcarbonylmethyl, 1 -pyrrolidinylcarbonylethyl, 1 -pyrrolidinylcarbonylpropyl, etc.); mono- or di-C, ^ alkyl^r- 
bamoyl-C^ alkoxy (preferably ethylcarbamoylmethoxy, etc.); C^ aralkyl (preferably benzyl, etc.) optionally having 
1 to 3 substrtuents selected from halogen atom (preferably fluorine, chlorine, etc.), optionally halogenated C, - alkyl 
(preferably methyl, etc.) and optionally halogenated C^ alkoxy (preferably methoxy, etc.); aromatic ring group (pref- 
erably phenyl) optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine etc ) 
optionally halogenated C is alkyl (preferably methyl, etc.) and optionally halogenated C^ alkoxy (preferably methoxy! 

[01 37] As preferable examples of the compound (I), the following compounds can be mentioned. 

1) A compound wherein Ar is a group represented by the formula: Ai2-Ari- 

Ar» is phenyl, 5- or 6-membered aromatic heterocyclic group or 5- to 8-membered monocyclic non-aromatic 
heterocyclic group (preferably phenyl, pyridyl, piperidinyl) and 

Ar2 is phenyl or 5- or 6-membered aromatic heterocyclic group (preferably phenyl, pyridyl, etc ) each op- 
tionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), optionally hal- 
ogenated C^ alkyl (preferably methyl, trifluoromethyl, ethyl, etc.), optionally halogenated C. - alkoxy (preferably 
methoxy, trifluoromethoxy, etc.), optionally halogenated C^ alkylthio (preferably methylthio, etc ) C^ alkylene- 
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dioxy (preferably methylenedioxy, ethylenedioxy, etc.) and optionally halogenated alkyl-carbonyl (preferably 
acetyl, etc.) [Ar 2 is preferably phenyl or 5- or 6-membered aromatic heterocyclic group (preferably phenyl, pyridyl, 
etc.), each optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), 
optionally halogenated C^ 6 alkyl (preferably methyl, etc.) and optionally halogenated alkoxy (preferably meth- 
oxy, etc.)]; 

X is a bond; 

R 1 and R 2 are the same or different and each is hydrogen atom; alkyl (preferably methyl, ethyl, propyl, 
isopropyl); or C 7 . 19 aralkyl (preferably benzyl; etc.) optionally having 1 to 3 substituents selected from halogen 
atom (preferably fluorine, chlorine, etc.), optionally halogenated alkyl (preferably methyl, etc.) and optionally 
halogenated C^. e alkoxy (preferably methoxy, etc.); 

Y is alkylene (preferably -CH 2 -, -CH(CH 3 )-, -CH(C 2 H 5 )-); 
R 3 is hydrogen atom; and 

ring A and ring B may further have 1 to 3 substituents selected from halogen atom (preferably fluorine, 
chlorine, bromine, etc.), optionally halogenated alkyl (preferably methyl, ethyl, propyl, trifiuoromethyi, etc.) 
and optionally halogenated C^g alkoxy (preferably methoxy, ethoxy, etc.). 

2) A compound wherein Ar is a group represented by the formula: Ar^Ar 1 -, 

Ar 1 is phenyl, 5- or 6-membered aromatic heterocyclic group or 5- to 8-membered monocyclic non-aromatic 
heterocyclic group (preferably phenyl, pyridyl, piperidinyl) and 

Ar 2 is phenyl or 5- or 6-membered aromatic heterocyclic group (preferably phenyl, pyridyl, etc.), each op- 
tionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.) optionally halo- 
genated Ct_ 6 alkyl (preferably methyl, trifiuoromethyi, ethyl, etc.), optionally halogenated alkoxy (preferably 
methoxy, trifluoromethoxy, etc.), optionally halogenated alkylthio (preferably methylthio, etc.), alkylene- 
dioxy (preferably methylenedioxy, ethylenedioxy, etc.) and optionally halogenated alkyl-carbonyl (preferably 
acetyl, etc.) [Ar 2 is preferably phenyl or 5- or 6-membered aromatic heterocyclic group (preferably phenyl, pyridyl, 
etc.), each optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), 
optionally halogenated C^. B alkyl (preferably methyl, etc.) and optionally halogenated alkoxy (preferably meth- 
oxy, etc.)); 

X is a bond; 

R 1 and R 2 form, together with the adjacent nitrogen atom, 3- to 8-membered nitrogen-containing heterocycle 
(preferably piperidine, piperazine, pyrrolidine, hexamethyleneimine, morpholine, thiomorpholine) optionally having 
1 to 3 substituents selected from optionally halogenated C^q alkyl (preferably methyl, ethyl, propyl, butyl, isobutyl, 
etc.); optionally halogenated C^ 6 cycloalkyl (preferably cyclohexyl, etc.); carbamoyl; mono- or di-C^ alkyl-car- 
bamoyl (preferably methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, etc.); 5- or 6-mem- 
bered heterocyclylcarbonyl (e.g., morpholinocarbonyl, piperidinocarbonyl, 1 -pyrrolidinylcarbonyl, etc.); optionally 
halogenated alkyl-carboxamido (preferably, acetamido, etc.); hydroxy-C^ alkyl (preferably hydroxymethyl, 
hydroxyethyl, etc.); carbamoyl-C^ alkyl (preferably carbamoyl methyl, carbamoylethyl, carbamoylpropyl, etc.); 
mono- or di-C^g alkyl-carbamoyl-C^ alkyl (preferably methylcarbamoylmethyl, methylcarbamoylethyl, methylcar- 
bamoylpropyl, dimethylcarbamoyl methyl, di methylcarbamoylethyl, dimethylcarbamoylpropyl, ethylcarbamoyl me- 
thyl, ethylcarbamoylethyl, ethylcarbamoylpropyl, diethylcarbamoyl methyl, diethylcarbamoylethyl, diethylcar- 
bamoylpropyl, etc.); 5- or 6-membered heterocyclylcarbonyl-C^ alkyl (preferably morpholinocarbonyl methyl, mor- 
pholinocarbonylethyl, morpholinocarbonylpropyl, piperidinocarbonylmethyl, piperidinocarbonylethyl, piperidinoc- 
arbonylpropyl, t-pyrrolidinylcarbonylmethyl, 1 -pyrrolidinylcarbonylethyl, 1-pyrrolidinylcarbonylpropyl,etc); mono- 
or di-C^e alkyl-carbamoyl-C^ alkoxy (preferably ethylcarbamoyl methoxy, etc.); C 7 . 19 aralkyl (preferably benzyl, 
etc.) optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), optionally 
halogenated alkyl (preferably methyl, etc.) and optionally halogenated C t ^ alkoxy (preferably methoxy, etc.); 
and aromatic ring group (preferably phenyl) optionally having 1 to 3 substituents selected from halogen atom 
(preferably fluorine, chlorine, etc.), optionally halogenated alkyl (preferably methyl, etc.) and optionally halo- 
genated alkoxy (preferably methoxy, etc.); 

Y is alkylene (preferably -CH 2 -, -CH(CH 3 )-, -CH(C 2 H 5 )-); 
R 3 is hydrogen atom; and 

ring A and ring B may further have 1 to 3 substituents selected from halogen atom (preferably fluorine, 
chlorine, bromine, etc.), optionally halogenated alkyl (preferably methyl, ethyl, propyl, trifiuoromethyi, etc.) 
and optionally halogenated alkoxy (preferably methoxy, ethoxy, etc.). 

3) A compound wherein Ar is phenyl or 5- or 6-membered aromatic heterocyclic group or 5- to 8-membered mono- 
cyclic non-aromatic heterocyclic group (preferably phenyl, pyridyl, piperidinyl), each optionally having 1 to 3 sub- 
stituents selected from halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), C^.g alkylenedioxy (e.g. , meth- 
ylenedioxy, ethylenedioxy, etc.), nitro, cyano, optionally halogenated C^ 10 alkyl, optionally halogenated C M0 
alkoxy, C 6 . 14 aryloxy optionally having substituent (s) , C 7 . 19 aralkyloxy optionally having substituent(s), cy- 
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cloalkyl-C,^ alkoxy optionally having substituent(s), acyl, acyl-C,^ alkyl and the like- 
X is a bond; 

R 1 and R2 form, together with the adjacent nitrogen atom, 3- to 8-membered nitrogen-containing heterocycle 
preferably pipendine, p,perazine, pyrrolidine, hexamethyleneimine, morpholine, thiomorpholine) optionally having 
1 to 3 substituents selected from optionally halogenated C,. 10 alkyl (preferably methyl, ethyl, propyl, butyl, isobutyf 
etc.); optionally halogenated C 3 . 6 cycloalkyl (preferably cyclohexyl, etc.); carbamoyl; mono- or di-C, * alkyl-car- 
bamoyl (preferably methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, etc.); 5- or 6-mem- 
bered heterocyclylcarbonyl (e.g., moroholinocarbonyl, piperidinocarbonyl, 1-pyrrolidinylcarbonyl, etc.); optionally 
halogenated C 16 alkyl-carboxamido (preferably acetamido. etc.); hydroxy-C^ alkyl (preferably hydroxymethyl 
hydroxyethyl. etc.); carbamoyl-C^ alkyl (preferably carbamoylmethyl, carbamoylethyl, carbamoylpropyl etc )• 
mono- or di-C^ alkyl-carbamoyl-C^ alkyl (preferably methylcarbamoylmethyl, methylcarbamoylethyl methylcar- 
ST^ST '• dimeth y' ca | rt)amo y |m ethyl, dimethylcarbamoylethyl.dimethylcarbamoylpropyl.ethylcarbamoylme- 
thyl, ethylcarbamoylethyl, ethylcarbamoylpropyl, diethylcarbamoylmethyl, diethylcarbamoylethyl, diethylcar- 

pholmocarbonylethyl, morphol.nocarbonylpropyl, piperidinocarbonylmethyl, piperidinocarbonylethyl, piperidinoc- 
arbonylpropyl 1-pyrrolidinylcarbonylmethyl, 1 -pyrrolidinylcarbonylethyl. 1-pyrrolidinylcarbonylpropyl, etc )• mono- 
or d.-C,. 6 alkyl-carbamoyl-C^ alkoxy (preferably ethylcarbamoylmethoxy, etc.); aralkyl (preferably benzyl 
etc.) optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), optionally 
halogenated alkyl (preferably methyl, etc.) and optionally halogenated alkoxy (preferably methoxy etc ) 
aromat,cnnggroup(preferablyphenyl)optionallyhaving1to3substituents selected from halogen atom (preferably 
fluonne ch orme etc.) optionally halogenated alkyl (preferably methyl, etc.) and optionally halogenated C, e 
alkoxy (preferably methoxy, etc.); ' a ^ 

Y is C,^ alkylene (preferably -CH 2 -, -CH(CH 3 )-, -CH(C 2 H 5 )-); 

R 3 is hydrogen atom; and 

ring A and ring B may further have 1 to 3 substituents selected from halogen atom (preferably fluorine 
T£ o n „«; TT; etC ) ' ° P * onally hal °9enated alkyl (preferably methyl, ethyl, propyl, trifluoromethyl, etc.) 
and optionally halogenated C,^ alkoxy (preferably methoxy, ethoxy, etc.). 
2A) A compound wherein Ar is a group represented by the formula:' Ar2-Ari-, 

Ari is phenyl, 5- or 6-membered aromatic heterocyclic group (preferably pyridyl) or 5- to 8-membered mono- 
cyclic non-aromatic heterocyclic group (preferably piperidinyl), each optionally having 1 to 3 substituents selected 

SSXSS 1 " 1 * ch,orine - exc) and optiona,,y ha,09enated ° 1 - 6 alkyl (preferably methyl - 

Ar2 is phenyl, naphthyl, 5- or 6-membered aromatic heterocyclic group (preferably thienyl, furyl, pyridyl) or 
9- or 10-membered condensed polycyclic aromatic heterocyclic group (preferably benzothienyl, benzofuranyl) 
each optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, etc.), optionally 
ha ogenated alkyl (preferably methyl, trifluoromethyl. ethyl, etc.), optionally halogenated alkoxy (prefer- 
ably methoxy, tnfluoromethoxy, etc.), optionally halogenated C,^ alkylthio (preferably methylthio, etc ) C, , 
alkylenedioxy (preferably methylenedioxy, ethylenedioxy, etc.). optionally halogenated C, . alkyl-carbonyl (prefer 
ably acetyl, etc.) and optionally halogenated alkyl-carboxamido (preferably isopropylcarboxamido. etc ); 

X is 3 bondj * * 

Ri and R2 form, together with the adjacent nitrogen atom. 3- to 8-membered nitrogen-containing heterocycle 
preferably pipendine, piperazine. pyrrolidine, hexamethyleneimine (azepane). morpholine, thiomorpholine) op- 
tionally having 1 to 3 substituents selected from optional^ halogenated C,. 10 alkyl (preferably methyl, ethyl, propyl 
butyl, isobutyl. etc.); optionally halogenated cycloalkyl (preferably cyclohexyl, etc.); carbamoyl; mono 0 [ 
d.-C^ alkyl-carbamoyl (preferably methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl etc )• 
5- or 6-membered heterocyclylcarbonyl (e.g., morpholinocarbonyl. piperidinocarbonyl, 1-pyrrolidinylcarbonyl' etc • 
optionally halogenated alkyl-carboxamido (preferably acetamido, etc.); hydroxy-C^ alkyl (preferably hy- 
droxy™ hyl, hydroxyethyl, etc.); carbamoyl-C^ alkyl (preferably carbamoylmethyl, carbamoylethyl, carbamoyl- 
propyl, etc.); mono- or di-C^ alkyl-carbamoyl-C^ alkyl (preferably methylcarbamoylmethyl, methylcarbamoyle- 

thyNmethylcaroamoylpropyl,dimethylcarbamoylmethyl,dimethylcarbamoylethyl,dimethylcarbamoylpropvl ethvl- 
carbamoylmethyl, ethylcarbamoylethyl. ethylcarbamoylpropyl, diethylcarbamoylmethyl, diethylcarbamoylethyl di- 
ethylcarbamoylpropyl, etc.); 5- or 6-membered heterocyc^lcarbonyl-C^ alkyl (preferably morpholinocarbonylme- 
thyl, morpholinocarbonylethyl, morpholinocarbonylpropyl, piperidinocarbonylmethyl, piperidinocarbonylethyl Dio- 
endinocarbonylpropyl, 1-pyrrolidinylcarbonylmethyl, 1 -pyrrolidinylcarbonylethyl, 1-pyrrolidinylcarbonylpropyl 
etc.); mono- or di-C^ alkyl-carbamoyl-C,^ alkoxy (preferably ethylcarbamoylmethoxy, etc.)- C, 1£) aralkyl (oref- 
erably benzyl, etc.) optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine chlorine 
etc ) optionally halogenated alkyl(preferably, methyl, etc.) and optionally halogenated alkoxy (preferably' 
methoxy, etc.); aromatic ring group (preferably phenyl) optionally having 1 to 3 substituents selected from halogen 
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atom (preferably fluorine, chlorine, etc.), optionally halogenated C 1-6 atkyl (preferably methyl, etc.) and optionally 
halogenated C v6 alkoxy (preferably methoxy, etc.); 

Y is alkylene (preferably -CH 2 -, -CH(CH 3 )-, -CH^Hs)-) ; 
R 3 is hydrogen atom; and 

ring A and ring B may further have 1 to 3 substituents selected from halogen atom (preferably fluorine, 
chlorine, bromine, etc.), optionally halogenated alkyl (preferably methyl, ethyl, propyl, trifluoro methyl, etc.) 
and optionally halogenated alkoxy (preferably methoxy, ethoxy, etc.). 

3A) A compound wherein Ar is phenyl, 5- or 6-membered aromatic heterocyclic group (preferably pyridyl), or 5- to 
8-membered monocyclic non-aromatic heterocyclic group (preferably piperidinyl), each optionally having 1 to 3 
substituents selected from halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), alkylenedioxy (e.g., 
methylenedioxy, ethylenedioxy, etc.), nitro, cyano, optionally halogenated C^q alkyl (e.g., methyl, ethyl, propyl, 
butyl, pentyl), optionally halogenated C^q alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, isobutoxy, pentyloxy, 
isopentyloxy, etc.), Cb. 14 aryloxy optionally having subst'tuent(s) (preferably phenoxy), C^g aralkyloxy (preferably 
benzyloxy) optionally having substituent(s) (preferably halogen atom, optionally halogenated C^ 0 alkyl, optionally 
halogenated C^q alkoxy, etc.), C 3 _e cycloaikyl-C^ alkyl (preferably cyclopropylmethyl), C 3 _6 cycloalkyl-C^ 
alkoxy (preferably cyclopropyl methoxy) optionally having substituent(s), acyl [preferably optionally halogenated 
C t _ 6 alkyl-carbonyl (e.g., pentanoyl, hexanoyl, etc.), optionally halogenated alkylsulfonyl (e.g., butylsulfonyl, 
etc.) and the like], acyl-C^ alkyl [preferably optionally halogenated C,^ alkyl-carbonyl-C^ alkyl (e.g., propanoyl- 
methyl, propanoylethyl, 2-methylpropanoylmethyl, butanoyl methyl, 3-methylbutanoylmethyl, pentanoyl methyl, 
etc.), optionally halogenated alkylsulfonyl-C^ alkyl (e.g., propylsulfony I methyl, butylsulfonylmethyl, etc.), 
^6-14 aryl-carbonyl-C 1 _ 6 alkyl (e.g., benzoylmethyl, etc.), cycloalkyl-carbonyl-C^ alkyl (e.g., cyclopropylcar- 
bonylmethyl, cyclobutylcarbonylmethyl, etc.), 5- or 6-membered heterocyclylcarbonyl-C^e alkyl (e.g., tetrahydro- 
furoylmethyl, eta) and the like], hydroxy, alkoxy-C^e alkoxy (preferably methoxymethoxy, ethoxyethoxy), op- 
tionally halogenated C^q alkylthio (preferably methylthio, butylthio, etc.), acylamino [preferably optionally halo- 
genated alkyl-carboxamido (e.g., propylcarboxamido, isopropylcarboxamido, butylcarboxamido, etc.), 
aryl-carboxamido (preferably phenylcarboxamido, propanoylmethylphenylcarboxamido, etc.) optionally having 
substituent(s) (preferably C 1 ^ alkyl-carbonyl-C,^ alkyl) and the like] and acyloxy [preferably alkyl-carbonyloxy 
(e.g., propanoyloxy, butanoyloxy, etc.)]; 

X is a bond, alkylene or -(CH 2 ) w1 CO(CH 2 ) w2 - (w1 and w2 is an integer of 0 to 5 and w1+w2 is 0 to 5); 

R 1 and R 2 form, together with the adjacent nitrogen atom, 3- to 8-membered nitrogen-containing heterocycle 
(preferably piperidine, piperazine, pyrrolidine, hexamethyleneimine (azepane), morpholine, thiomorpholine) op- 
tionally having 1 to 3 substituents selected from optionally halogenated _ 10 alkyl (preferably methyl, ethyl, propyl, 
butyl, isobutyl, etc.); optionally halogenated C 3 ^ cycloalkyl (preferably cyclohexyl, etc.); carbamoyl; mono- or 
di-C^e alkyl-carbamoyl (preferably methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl, etc.); 
5- or 6-membered heterocyclylcarbonyl (e.g., morpholinocarbonyl, piperidinocarbonyl, 1 -pyrrolidinylcarbonyl, etc.); 
optionally halogenated alkyl-carboxamido (preferably acetamido, etc.); hydroxy-G,^ alkyl (preferably hy- 
droxymethyl, hydroxyethyl, etc.); carbamoyl-C^ alkyl (preferably carbamoylmethyl, carbamoylethyl, carbamoyl- 
propyl, etc.); mono- or di-C^e alkyl-carbamoyl-C^ alkyl (preferably methylcarbamoyl methyl, methylcarbamoyle- 
thyl, methylcarbamoylpropyl, dimethylcarbamoylmethyl, dimethylcarbamoylethyl, dimethylcarbamoylpropyl, ethyl- 
carbamoyl methyl, ethylcarbamoylethyl, ethylcarbamoylpropyi, diethylcarbamoylmethyl, diethylcarbamoylethyl, di- 
ethylcarbamoylpropyl, etc.); 5- or 6-membered heterocyclylcarbonyl-C! ^ alkyl (preferably morpholinocarbonylme- 
thyl, morpholinocarbonylethyl, morpholinocarbonylpropyl, piperidinocarbonylmethyl, piperidinocarbonylethyl, pip- 
eridinocarbonylpropyl, 1 -pyrrolidinylcarbonylmethyl, 1 -pyrrolidinylcarbonylethyl, 1 -pyrrolidinylcarbony [propyl, 
etc.); mono- or di-C-,^ alkyl-carbamoyl-C^ alkoxy (preferably ethylcarbamoylmethoxy, etc.); C^g aralkyl (pref- 
erably benzyl, etc.) optionally having 1 to 3 substituents selected from halogen atom (preferably fluorine, chlorine, 
etc.), optionally halogenated C t _ 6 alkyl (preferably methyl, etc.) and optionally halogenated alkoxy (preferably 
methoxy, etc.); aromatic ring group (preferably phenyl) optionally having 1 to 3 substituents selected from halogen 
atom (preferably fluorine, chlorine, etc.), optionally halogenated alkyl (preferably methyl, etc.) and optionally 
halogenated C v6 alkoxy (preferably methoxy, etc.); 

Y is C^e alkylene (preferably -CH 2 -, -CH(CH 3 )-, -CH(C 2 H 5 )-); 
R 3 is hydrogen atom; and 

ring A and ring B may further have 1 to 3 substituents selected from halogen atom (preferably fluorine, 
chlorine, bromine, etc.), optionally halogenated alkyl (preferably methyl, ethyl, propyl, trifluoromethyl, etc.) 
and optionally halogenated alkoxy (preferably methoxy, ethoxy, etc.). 

4) 4'-fluoro-N-[8-methyl-3-(1-pyrrolidiny^ (Example number: 19); 

N-[6-fluoro-3-(1 -pyrrolidinylmethylJ-y-quinolinyO^-methoxyfl ,V-bipheny1]-4-carboxamide (Example number: 

53); 

6-(4-methoxyphenyl)-N-[8-methyl-3-(1 -pyrrolidinylmethyt)-7-quinolinyl]nicotinamide (Example number: 96); 
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3- fluoro^"HTOthoxy-N-[8-me^^ (Exam . 
pie number: 147); 

4- (cyclopropylmethoxy)-N-{8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide (Example number 297)- 
N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]-4-(2-oxopentyl)benzamide (Example number: 31 5); or a salt 

thereof. 

[0138] When the compound (I) is in the form of a salt, concrete examples thereof include salts with inorganic bases 
ammonium salts, salts with organic bases, salts with inorganic acids, salts with organic acids, salts with basic or acidic 
ammo acids and the like. 

[01 39] Preferable examples of the salts with inorganic bases include alkali metal salts such as sodium salt potassium 
salt, and the like; alkaline earth metal salts such as calcium salts, magnesium salts, barium salts, and the like'- aluminum 
salts, and the like. 

[0140] Preferable examples of the salts with organic bases include salts with trimethylamine, triethylamine pyridine 
picolme, ethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, N,N-dibenzylethylenediamine, and the" 
ii Ke. 

[0141] Preferable examples of the salts with inorganic acids include salts with hydrochloric add, hydrobromic acid 
nitric acid, sulfuric acid, phosphoric acid, and the like. 

[0142] Preferable examples of the salts with organic acids include salts with formic acid, acetic acid trifluoroacetic 
acid, fumanc acid, oxalic add, tartaric add, maleic acid, citric add, succinic acid, malic acid, methanesulfonic acid 
benzenesulfonic acid, p-toluenesulfonic acid, and the like. 

[0143] Preferable examples of the salts with basic amino acids include salts with arginine, lysine, ornithine, and the 
ii Ke. 

[0144] Preferable examples of the salts with acidic amino acids indude salts with aspartic acid, glutamic acid and 
the like. ' 

[0145] Of these, pharmaceutical^ acceptable salts are preferable. 

[0146] Preferable examples when compound (I) has an addic functional group include inorganic salts such as alkali 
metal salts (e.g., sodium salt, potassium salt, etc.), alkaline earth metal salts (e.g., calcium salt, magnesium salt barium 
salt, etc.) and the like, ammonium salts, etc.; and when compound (I) has a basic functional group, inorganic salts 
such as hydrochloride, sulfate, phosphate and hydrobromide; or organic salts such as acetate, maleate fumarate 
succinate, methanesulfonate, p-toluenesulfonate, citrate and tartrate. 

[0147] The compound (I) may be an anhydrate or a hydrate. When it is a hydrate, it may contain 0.5 to 3 water 
molecules. 

[0148] Furthermore, compound (I) may be labeled with an isotope (e.g., 3H, ™C, 35 S, etc.). 
[0149] Where compound (I) includes optical isomers, stereo isomers, regio isomers'and rotational isomers these 
are within the scope of compound (I), and can be isolated as their single compound through synthesis or separation 
known per se. For example, where optical isomers of compound (I) exist, those resolved from their mixtures through 
optical resolution are within the scope of compound (I). 

[0150] Said optical isomers can be produced by methods known per se. Concretely, optically active synthetic inter- 
mediates may be used, or mixtures of racemate of the final product are subjected to ordinary optical resolution to give 
the corresponding optical isomers. 

[0151] As the optical resolution method, methods known per se such as fractional recrystallization method chiral 
column method, diastereomer method which are described in detail below and the like are employed. 

1) Fractional Recrystallization Method 

[0152] The method which comprises allowing a racemate to react with an optically active compound (e g (+)-man- 
ICaC ' d> H; mand elicacid, ( + )-tartaricacid, (-)-tartaricadd, ( + )-1-phenethylamine,(-)-1-phenethylamine.dnchonine 
(-)-cinchonidine, brucine, etc.) to give a salt, which is then isolated through fradional recrystallization method followed 
by, when desired, subjeding the isolated compound to neutralization to obtain free optical isomers. 

2) Chiral Column Method 

[01 53] The method of separating a racemate or a salt thereof, which comprises utilizing a column for fradionating 
optical isomers (chiral column). In the case of liquid chromatography, for example, a mixtu re of optical isomers is applied 
to a chiral column, such as ENANTIOOVM (manufadured by Tosoh Corp.), CHIRAL SERIES (manufadured by Daicel 
Co.), and the like, which is then eluted with water, various buffers (e.g., phosphate buffer) and organic solvents (e g 
ethanol, methanol, isopropanol, acetonitrile. trifluoroacetic acid, diethylamine, etc.), singly or as a suitable mixture of 
them, to isolate the individual optical isomers. In the case of gas chromatography, for example, a chiral column such 
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as CP-Chirasil-DeX CB (manufactured by GL Science Co.), and the like is used for isolation. 
3) Diastereomer Method 

[0154] A racemic mixture is chemically reacted with an optically-active reagent to give a mixture of diastereomer, 
which is subjected to ordinary separation means (e.g., fractional recrystallization, chromatography, etc.) to give single 
compounds. The thus-isolated single compounds are then chemically processed, for example, through hydrolysis to 
thereby remove the optically-active reagent site from the compounds to obtain optical isomers. For example, where 
compound (I) has a hydroxy group or a primary or secondary amino group in the molecule, it is condensed with an 
optically-active organic acid (e.g., MTPA [a-methoxy-a-(trifIuoromethyl)phenyl-acetic add], (-)-menthoxyacetic add, 
etc.) or the like to give the corresponding ester-type or amide-type diastereomer. On the other hand, where compound 
(I) has a carboxylic add group, it is condensed with an optically active ami ne or alcohol reagent to give the corresponding 
amide-type or ester-type diastereomer, respectively. The thus-isolated diastereomer is then subjected to acidic or basic 
hydrolysis, through which it is converted into the optical isomer of the original compound. 

[0155] The prodrug of the compound (I) means a compound capable of being converted to the compound (I) in vivo 
by the action of an enzyme or gastric juice and the like under physiological conditions, namely a compound capable 
of being converted to the compound (I) upon enzymatic oxidation, reduction or hydrolysis and the like, or a compound 
capable of being converted to the compound (I) upon hydrolysis and the like by gastric juice and the like. As the prodrug 
of the compound (I), compounds derived by acylation, alkylation or phosphorylation of the amino group of the compound 
(I) (e.g., compounds derived by etcosanoylation, alanylation, pentylaminocarbonylation, (5-methyl-2-oxo-1 ,3-dioxolen- 
4-yl)methoxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation, pivaloyloxymethylation or tert-butylation of 
the amino group of the compound (I) etc.); compounds derived by acylation, alkylation, phosphorylation or boration of 
the hydroxy group of the compound (I) (e.g., compounds derived by acetylation, palm'rtoylation, propanoylation, pival- 
oylation, succinylation, fumarylation, alanylation or dimethylaminomethylcarbonylation of the hydroxy group of the com- 
pound (I), etc.); and compounds derived by esterification or amidation of the carboxyl group of the compound (I) (e.g., 
compounds derived by ethyl esterification, phenyl esterification, carboxymethyl esterification, dimethylaminomethyl 
esterification, pivaloyloxymethyl esterification, ethoxycarbonyloxyethyl esterification, phthalidyl esterification, (5-me- 
thyl-2-oxo-t ,3-dioxolen-4-yl)methyl esterification, cyclohexyloxycarbonyiethyl esterification, or methylamidation of the 
carboxyl group of the compound (I) etc.), and the like can be mentioned. These compounds can be produced from the 
compound (I) by methods known per se. 

[0156] The prodrug of the compound (I) may be one capable of being converted to the compound (I) under physio- 
logical conditions, as described in " lyakuhin no Kaihatsu (Development of Drugs) ", vol. 7, Molecular Designing, pub- 
lished by Hirokawa Shoten, 1990, pages 163-198. 

[0157] The compound (I) can be produced by [production method 1] to [production method 4] which are described 
in detail below, or an analogous method thereto. 

[0158] The compounds for the starting material compound may be used in the form of a salt, respectively. As such 
salt, those exemplified for the salt of the aforementioned compound (I) can be used. 

[0159] In the following [production method 1] to [production method 4], when alkylation reaction, hydrolysis reaction, 
amination reaction, esterification reaction, amidation reaction, esterification reaction, etherification reaction, oxidation 
reaction, reduction reaction etc. are to be conducted, these reactions are carried out according to methods known per 
se, for example, those described in Organic Functional Group Preparations , 2nd Ed., Academic Press Inc., 1989; 
Comprehensive Organic Transformations , VCH Publishers Inc., 1989; and the like. 

[0160] Of the following compounds, compounds (I), (la), (lb), (Ic), (III), (Ilia), (lllb), (lllh) and (lllj) are novel com- 
pounds. 

[Production method 1] 

[0161] The compound (I) is produced by, for example, the following amidation reaction. 
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{ami elation reaction) 




wherein the symbols in the formula are as defined above. 

[0162] The "amidation reaction" includes "a method using a dehydration condensing agent" and "a method using a 
reactive derivative of carboxy" described below. 

i) Method using a dehydration condensing agent 

[0163] Compound (III), 1 to 5 equivalent amount of compound (II) and 1 to 2 equivalent amount of dehydration 
condensing agent are reacted in an inert solvent. Where necessary, reaction may be carried out in the co-presence of 
1 to 1 .5 equivalent amount of 1 -hydroxybenzotriazole (HOBT) and/or catalytic amount to 5 equivalent amount of a base 
[0164] As the "dehydration condensing agent", for example, dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethyl- 
aminopropyl)carbodiimide hydrochloride (WSC) and the like can be mentioned. Of these, WSC is preferable 
[01 65] As the "inert solvent", for example, nitrile solvent (preferably acetonitrile), amide solvent (preferably DMF) 
halogenated hydrocarbon solvent (preferably dichloromethane), ether solvent (preferably THF) and the like can be 
mentioned. Two or more kinds of these can be mixed in an appropriate ratio and used. 
[01 66] Said "base" includes, for example; 

1) strong bases such as alkali metal or alkaline earth metal hydrides (e.g., lithium hydride, sodium hydride potas- 
s.um hydnde, calcium hydride, etc.), alkali metal or alkaline earth metal amides (e.g., lithium amide, sodium'amide 
lithium dnsopropylamide, lithium dicyclohexylamide, lithium hexamethyldisilazide, sodium hexamethyldisilazide' 
potassium hexamethyldisilazide, etc.), alkali metal or alkaline earth metal lower-alkoxides (e.g., sodium methoxide' 
sodium ethoxide, potassium tert-butoxide, etc.), and the like; 

2) inorganic bases such as alkali metal or alkaline earth metal hydroxides (e.g., sodium hydroxide, potassium 
hydrox.de, lithium hydroxide, barium hydroxide, etc), alkali metal or alkaline earth metal carbonates (e g sodium 
carbonate, potassium carbonate, cesium carbonate, etc), alkali metal or alkaline earth metal hydrogen carbonates 
(e.g., sodium hydrogen carbonate, potassium hydrogen carbonate, etc.) and the like; and 

3) organic bases such as amines exemplified by triethylamine, diisopropylethyla'mine, N-methylmorpholine 
dimethylaminopyridine, DBU (1,8^iazabicyclo[5.4.0]undec-7-ene), DBN (1,5-diazabicyclo[4.3.0]non-5-ene) and 
the like, basic heterocyclic compounds exemplified by pyridine, imidazole, 2,6-lutidine and the like. Of the above- 
mentioned bases, preferred are triethylamine and 4-dimethylaminopyridine, and the like. 

[01 67] The reaction temperature is generally room temperature (0 to 30°C, hereinafter the same). The reaction time 
is, for example, 1 0 hours to 24 hours. 



ii) Method using a reactive derivative of carboxy 



[0168] The reactive derivative of Compound (II) and 1 to 5 equivalents (preferably 1 to 3 equivalents) amount of 
Compound (III) are reacted in an inert solvent. Where necessary, the reaction may be carried out in the co-presence 
of 1 to 1 0 equivalents, preferably 1 to 3 equivalents, of a base. 

[0169] The "reactive derivative" of Compound (II) include, for example, acid hafide (e.g., acid chloride, acid bromide 
etc.), mixed acid anhydride (e.g., anhydride with C,^ alkyl carboxylic acid, C 6 . 10 aryl carboxylic acid or C, - alky! 
carbonic acd, etc.), activated ester (e.g., ester with phenol optionally having substituent(s), 1 -hydroxybenzotriazole or 
N-hydroxysucdnimide, etc.) and the like. 

[0170] The "substituent(s)" of the "phenol optionally having substituent(s)" includes, for example, halogen atom (e 
g fluorine, chlonne, bromine, iodine, etc.), nitro, optionally halogenated C^ alkyl and optionally halogenated 
alkoxy. The number of the substituents is, for example, 1 to 5. 
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[0171] As the "optionally halogenated alky!" and "optionally halogenated alkoxy", those exemplified for the 
"substituent(s)" of the above "cyclic group optionally having substituent(s)" for Ar can be used. 
[0172] Concrete examples of the "phenol optionally having substituent(s)" include phenol, pentachlorophenol, pen- 
tafluorophenol, p-nitrophenol and the like. The reactive derivative is preferably acid halide. 
5 [0173] The "inert solvent" includes, for example, ether solvent, halogenated hydrocarbon solvent, aromatic solvent, 
nitrite solvent, amide solvent, ketone solvent, sulfoxide solvent, water and the like. These may be used on mixing two 
or more kinds at a suitable proportion. Of these, preferred are acetonitrile, THF, dichloromethane, chloroform, and the 
like. 

[0174] As the "base", those similar to the aforementioned can be used. The base is preferably sodium hydride, 
*0 potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, sodium hydrogen carbonate, po- 
tassium hydrogen carbonate, triethylamine, pyridine and the like. 

[0175] The reaction temperature is generally -20°C to 50°C, preferably room temperature. The reaction time is gen- 
erally 5 min to 40 hrs. f preferably 1 to 18 hrs. 

[0176] The aforementioned compound (II) can be produced by methods known per se. 
is [0177] For example, the compound (II) can be produced by hydrolyzing, by methods known per se, an ester com- 
pound produced according to the methods described in J. Org. Lett , vol. 2, p.879 (2000); Tetrahedron, vol. 56, p.8661 
(2000); EP^A0006735; JP-B-1 -30820 and the like, or analogous methods thereto. 

[0178] The aforementioned compound (III) can be produced, for example, subjecting a compound represented by 
the formula: 

20 
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wherein W is an amino protecting group and other symbols are as defined above, to deprotection reaction to remove W. 
[0179] Examples of the amino protecting group for W include formyl, alkyl-carbonyl (e.g., acetyl, propionyl, etc.), 
C^g alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, etc.), benzoyl, C^q aralkyl-carbo- 
35 nyl (e.g., benzylcarbonyl, etc.), C 7 . 14 aralkyloxy-carbonyl (e.g., benzyloxycarbonyl, 9-fluorenylmethoxycarbonyl, etc.), 
trityl, phthaloyl, N,N-dimethylaminomethylene, silyl (e.g., trimethylsilyl, triethylsilyl, dimethylphenylsilyl, tert-butyld- 
imethylsilyl, tert-butyldiethylsilyl, etc.), C 2 _6 alkenyl (e.g., 1-allyl, etc.) and the like. These groups may be substituted 
by 1 to 3 of halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), alkoxy (e.g., methoxy, ethoxy, propoxy, 
etc.), nitro and the like. 

40 [0180] Deprotection reaction is carried out, for example, by maintaining compound (Ilia) in an aqueous solution of 
an acid such as mineral acid (e.g., hydrochloric acid, sulfuric acid, hydrobromic acid, iodic acid, periodic acid, etc.) and 
the like or a base such as alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide, lithium hydroxide) and 
the like, preferably at 20°C to 1 40°C. The amount to be used of acid and base is generally 1 to 1 00 equivalent amount, 
preferably 1 to 40 equivalent amount, per compound (Ilia). The strength of acid or base is generally 0.1 N to 18N, 

45 preferably 1N to 12N. 

[0181] The reaction time is generally 0.5 hr to 48 hrs., preferably 1 hr. to 24 hrs. 

[0182] When W is tert-butoxycarbonyl group and the like, deprotection reaction is also carried out by maintaing 
compound (Ilia) after dissolving in an organic acid (e.g., trifluoroacetic acid, formic acid, acetic acid, methanesuffonic 
acid, benzenesulfonic acid, trif luoromethanesulfonic acid, etc.), at generally -20°C to 200°C, preferably 0°C to 1 00°C. 
50 The amount to be used of organic acid is generally 1 to 1 00 equivalent amount, preferably 1 to 40 equivalent amount, 
per compound (Ilia). 

[0183] In addition, deprotection reaction is carried out by subjecting compound (Ilia) to catalytic hydrogenation re- 
action with palladium, palladium-carbon, Raney-nickel, Raney cobalt, platinum oxide and the like as a catalyst, for 
example, in a solvent of an alcohol solvent such as ethanol and the like or acetic acid and the like at a normal pressure 
55 or under pressure where necessary. 

[0184] The aforementioned compound (Ilia) can be produced, for example, by reacting a compound represented by 
the formula: 
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V — L 



FT (Kb) 

wherein L is a leaving group and other symbols are as defined above, with a compound represented by the formula: 




wherein the symbols in the formula are as defined above. 

[0185] As the "leaving group" for L, for example, halogen atom (e.g., chlorine, bromine, iodine, etc.), optionally hal- 
ogenated C,^ alkylsulfonyloxy (e.g., methanesulfonyloxy, ethanesulfonyloxy, trifluoromethanesulfonyloxy etc ) a ln 
arylsulfonyloxy optionally having substituent(s), hydroxy and the like can be mentioned. ' 
[0186J As the "substituent(s)" of the "C^,, arylsulfonyloxy optionally having substituent(s)", for example halogen 
atom (e.g.. chlorine, bromine, iodine, etc.), optionally halogenated alkyl, C M alkoxy and the like can be mentioned 
The number of substituent is, for example. 1 to 3. As concrete examples of the "C^o arylsulfonyloxy optionally having 
substituent(s)", benzenesulfonyloxy, p-toluenesulfonyloxy, 1 -naphthalenesulfonyloxy. 2-naphthalenesulfonyloxy and 
the like can be mentioned. 

[0187] The "leaving group" is preferably halogen atom (e.g., chlorine, bromine, iodine, etc.), methanesulfonyloxy 
trifluoromethanesulfonyloxy, p-toluenesulfonyloxy and the like. 
[01 88) The reaction is generally carried out in an inert solvent 

[01 89] As the "inert solvent", for example, alcohol solvent, ether solvent, halogenated hydrocarbon solvent aromatic 
solvent, nrtnle solvent, amide solvent, ketone solvent, sulfoxide solvent, water and the like can be mentioned These 
may be used in an appropriate combination of two or more thereof. Of these, acetonitrile, N,N-dimethylformamide 
(DMF), acetone, ethanol, pyridine and the like are preferable . 

[0190] The amount to be used of compound (IV) is generally 1 equivalent amount to 100 equivalent amount per 
compound (lllb). An excess amount of compound (IV) may also be used as a reaction solvent 
[0191] The reaction temperature is generally about -20°C to 200X, preferably room temperature to 100X The 
reaction time is, for example, about 0.5 hr. to 1 day. 

[0192] The reaction may also be carried out in the presence of a base. As the base, those exemplified for the afore- 
mentioned "method using a dehydration condensing agent" can be used. The base is preferably sodium hydride po- 
tassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, sodium hydrogen carbonate potas- 
sium hydrogen carbonate, triethylamine, pyridine and the like. The amount to be used of the base is generally 0 1 to 
100 equivalent amount, preferably 1 to 10 equivalent amount, per compound (lllb). 

[0193] Compound (lllb) in which L is optionally halogenated alkylsulfonyloxy. C 6 . 10 arylsulfonyloxy optionally 
having substrtuent(s) or halogen atom, can be produced, for example, from a compound represented by the formula- 
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wherein the symbols in the formula are as defined above. 

[0194] Compound (1Mb) in which L is optionally halogenated alkylsulfonytoxy or C^q arylsulfonyloxy optionally 
having substituent(s) can be produced, for example, by reacting compound (lllh) with 1 to 5 equivalent amount of 
corresponding sulfonyl halide in an inert solvent in the presence of a base. 

5 [0195] As the "base", those exemplified for the aforementioned "method using a dehydration condensing agent" can 
be used. The base is preferably potassium carbonate, sodium hydrogen carbonate, triethylamine, N-methylmorpholine, 
pyridine and the like. The amount to be used of the base is preferably 1 to 10 equivalent amount. 
[0196] As the "inert solvent", for example, ether solvent, halogenated hydrocarbon solvent, aromatic solvent, nitrile 
solvent, amide solvent, ketone solvent, sulfoxide solvent and the like can be mentioned. 

10 [01 97] The reaction temperature is generally -20°C to 200°C, preferably 0°C to 1 00°C. The reaction time is generally 
0.1 hr. to 48 hrs., preferably 1 to 24 hrs. 

[0198] Compound (lllb) in which L is halogen atom can be produced by subjecting compound (lllh) to known halo- 
genation reaction. 

[0199] This reaction is carried out, for example, by using a halogenating agent. As the halogenating agent, for ex- 
15 ample, halogenated inorganic acid such as thionyl chloride, thionyl bromide, phosphorus trichloride, phosphorus pen- 
tachloride, phosphorus oxychloride and the like; hydrogen halide such as hydrogen chloride, hydrogen bromide and 
the like can be mentioned. This reaction is carried out in the presence or absence of a solvent. As the solvent, for 
example, "inert solvent" used in the above-mentioned reaction of the compound (lllh) and sulfonyl halide, and the like 
can be mentioned. 

20 [0200] The reaction temperature is generally -20°C to 200°C, preferably 0°C to 1 00°C. The reaction time is generally 
0.1 hr. to 48 hrs., preferably 1 to 24 hrs. 

[0201] Compound (lllh) can be produced by reducing, according to a known reduction method, aldehyde compound 
(lllc) in which R 9 is a hydrogen atom, or ester compound (Hid), both of which are mentioned below. As the reduction 
method, for example, a method using a reducing agent (e.g., borohydride reagent such as sodium borohydride, alu- 
25 minum hydride reagent such as lithium aluminum hydride and the like, etc.), a catalytic hydrogenation method using 
a transition metal catalyst (e.g., platinum catalyst, palladium catalyst, rhodium catalyst, ruthenium catalyst, nickel cat- 
alyst, etc.), a microorganism reduction method using pan-yeast and the like, and the like can be mentioned. 
[0202] The aforementioned compound (IV) can be produced by a method known perse. 

[0203] The aforementioned compound (Ilia) can be also produced by reacting a compound represented by the for- 
30 mula: 
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wherein Ya is a bond or an optionally halogenated divalent C}. 5 acyclic hydrocarbon group, R 9 is a hydrogen atom or 
an optionally halogenated C^. s alkyl group, and other symbols are as defined above, with the aforementioned compound 
(IV). 

45 [0204] Here, as the "divalent C^ acyclic hydrocarbon group" of the "optionally halogenated divalent C^s acyclic 
hydrocarbon group" for Ya, those having 1 to 5 carbon atoms of the above "divalent C^ acyclic hydrocarbon group" 
exemplified for Y, can be mentioned. This "divalent C^ 5 acyclic hydrocarbon group" is optionally substituted by 1 to 5 
halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.). As the "optionally halogenated C^. 5 alkyl group", those 
having 1 to 5 carbon atoms of the "optionally halogenated C^ alkyl group" exemplified for the substituent of the above 

50 "cyclic group optionally having substituent(s)" for Ar can be mentioned. 

[0205] This reaction can be carried out, for example, by reacting compound (lllc) and generally 1 to 20 equivalent 
amount, preferably 1 to 5 equivalent amount of compound (IV) with a reducing agent in an inert solvent. 
[0206] As the "inert solvent", for example, alcohol solvent, ether solvent, halogenated hydrocarbon solvent, aromatic 
solvent, nitrile solvent, amide solvent, organic acid solvent and the like can be mentioned. These may be used in an 

55 appropriate combination of two or more thereof. Of these, methanol, ethanol; acetic acid and the Oke are preferable. 
[0207] As the reducing agent, for example, sodium borohydride, triacetoxy sodium borohydride, sodium cyano boro- 
hydride and the like are used. The amount to be used of the reducing agent is generally 1 to 20 equivalent amount, 
preferably 1 to 5 equivalent amount 



27 



EP1 447 402 A1 



[0208] The reaction temperature is generally -20X to 1 50°C, preferably 20 to 1 00°C. The reaction time is generally 
5 min. to 40 hrs., preferably 1 to 24 hrs. 

[0209] This reaction can be also carried out in the presence of an acid. As the acid to be used, for example organic 
acids such as acetic acid, methanesulfonic acid and the like; inorganic acids such as hydrochloric acid sulfuric acid 
and the like, and the like can be mentioned. The amount to be used of the acid is, in the case of inorganic acid generally 
0.01 equivalent amount to 0.1 equivalent amount, and in the case of organic acid, generally 0.01 equivalent amount 
to 100 equivalent amount. When using organic acid, an excess amount of organic acid may be used as a reaction 
solvent. 

[0210] The aforementioned compound (lllc) can be produced by a method known perse. For example, N-(3-formyl- 
7-quinolinyl)acetamide contained in compound (lllc) can be produced by the method described in Synthesis p 1351 
(2001 ), and the like. ' 

[0211] Compound (lllc) can be also produced by subjecting the aforementioned compound (lllh) to a known oxidation 
reaction. The oxidation reaction is carried out, for example, using an oxidant. For the oxidant, for example, manganese 
dioxide, chromic acid, lead tetraacetate, silver oxide, copper oxide, acid halide, oxidation (Swern oxidation) using dime- 
thyl sulfoxide, organic peracid, oxygen, electrode-oxidation and the like are employed. 

[0212] Compound (lllc) can be also produced from ester compound (Mid) mentioned below by a known method using 

an organic metal reagent such as Grignard reagent, dialky! copper lithium and the like. 

[0213] Compound (Ilia) can be also produced by subjecting the compound represented by the formula: 




wherein each symbol in the formula is as defined above, with compound (IV) to a known condensation reaction (e.g., 
the aforementioned method using a dehydration condensing agent or a reactive derivative of carboxy) and subjecting 
the resulting amide compound to a known reduction reaction. This reduction reaction is generally carried out by using 
a reducing agent. As the reducing agent, for example, borohydride reagent such as diborane, sodium borohydride and 
the like, aluminum hydride reagent such as lithium aluminum hydride and the like, and the like can be used. 
[0214] The compound (Hid) can be produced by a method known per se. For example, compound (Hid) in which Ya 
is a bond can be produced by protecting the amino group of ethyl 7-amino-3-quinolinecarboxylate, produced by the 
method described in JPhA-2001 -139555 and the like, with W. The protecting group can be introduced by a method 
known per se, for example, the method described in Protective Groups in Organic Synthesis . John Wiley and Sons 
(1 980), and the like. 

[Production method 2] 

[0215] Compound (I) can be also produced, for example, reacting compound (lllj) with compound (IV). 




(iv) — a) 



Ar-X 



wherein the symbols,in the formula are as defined above. 



[0216] This reaction is carried out in the same manner as the reaction of the compound (lllb) and compound (IV) 
mentioned above. 1 
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[Production method 3] 

[0217] Compound (la) in which Ar is non-aromatic cyclic amino group optionally having substituent(s) and X is a 
bond is also produced, for example, by the following urea reaction. 

5 

(Urea reaction) 
[0218] 

10 



15 
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wherein Ar' is non-aromatic cyclic amino group optionally having subsfrtuent(s), Ph is phenyl group and other symbols 
are as defined above. 

[0219] As the "non-aromatic cyclic amino group optionally having substituent(s)" for Ar', the above "cyclic group 
35 optionally having substituent(s)" exemplified for Ar in which the cyclic group is a non-aromatic cyclic amino group can 
be used. Here, as concrete examples of the non-aromatic cyclic amino group, pyrrolidinyl, piperidinyl, piperazinyl, 
morpholinyl, thiomorpholinyl and the like can be mentioned. This reaction is carried out by reacting compound (lllk) 
with 1 to 5 equivalent amount (preferably 1 to 1.5 equivalent amount) of compound (Ma) in an inert solvent in the co- 
presence of a base. 

40 [0220] As the "base", those exemplified in the aforementioned "method using a dehydration condensing agent" can 
be used. The base is preferably potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, 
sodium hydrogen carbonate, potassium hydrogen carbonate, triethylamine, pyridine and the like. 
[0221] As the "inert solvent", for example, alcohol solvent, ether solvent, halogenated hydrocarbon solvent, aromatic 
solvent, nitrile solvent, amide solvent, ketone solvent, sulfoxide solvent, water and the like can be mentioned. These 

45 may be used on mixing two or more kinds at asuitable proportion. Of these, acetonitrile, DMF, acetone, ethanol, pyridine 
and the like are preferable. 

[0222] The reaction temperature is generally about -20°C to 100°C, preferably room temperature to 80°C. The re- 
action time is, for example, about 0.5 hr. to 1 day. 

[0223] The aforementioned compound (lla) and compound (lllk) can be produced by a method known perse. 

50 

[Production method 4] 

[0224] Compound (lb) in which Ar in the formula (I) is a group represented by the formula: Ar2-Ar 1a -, wherein Ar 1a 
is aromatic group optionally having substituent(s) and Ar 2 is as defined above, can be also produced, for example, by 
55 the following aryl coupling reaction. 
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(Aryl coupling reaction) 




wherein L 1 is hydroxy or alkoxy; L 2 is halogen (preferably chlorine, bromine) or trifluoromethanesuifonyloxy; and 
other symbols are as defined above. 

[0225] As the "aromatic group optionally having substituent(s)" for Ar^, the above "cyclic group optionally having 
substituent(s)" for Ar in which the cyclic group is aromatic group can be mentioned. 

[0226] Compound (lb), in which both Ar 2 and Ar 1a is phenyl optionally having substituent(s) and Ar^Ar 13 - is biphenylyl 
optionally having substituent(s), is particularly preferable. 

[0227] As the alkoxy for L 1 , for example, methoxy, ethoxy, propoxy and the like can be mentioned. 

[0228] The aryl coupling reaction can be carried out by a method known per se, for example, the method described 

in Acta. Chemica Scandinavia , pp. 221-230, (1993) and the like or an analogous method thereto. 

[0229] This reaction is carried out, for example, reacting compound (lib) with 1 to 3 equivalent amount (preferably 

1 to 1 .5 equivalent amount) of compound (Ic) in an inert solvent in the presence of a base and a transition metal catalyst. 

[0230] As the "base", those exemplified in the above "method using a dehydration condensing agent" can be used. 

The base is preferably sodium carbonate, sodium hydrogen carbonate and the like. 

[0231] The amount to be use of the "base" is, for example, generally about 1 to 1 0 equivalent amount per compound 
(Ic). 

[0232] As the "transition metal catalyst", for example, palladium catalyst, nickel catalyst and the like can be men- 
tioned. As the "palladium catalyst", for example, tetrakis(triphenylphosphine) pailadium(O), palladium acetate, bis 
(triphenylphosphine)palladium(ll) chloride, palladium-carbon and the like can be mentioned. 
[0233] As the "nickel catalyst", for example, tetrakis(triphenylphosphine) nickel(O) and the like can be mentioned. 
[0234] The amount to be used of the "transition metal catalyst" is generally about 0.01 to 1 equivalent amount, 
preferably about 0.01 to 0.5 equivalent amount, per compound (Ic). 

[0235] The reaction temperature is generally room temperature to 150°C, preferably about 80°C to 150°C. The 
reaction time is, for example about 1 to 48 hrs. 

[0236] As the "inert solvent", for example, water, alcohol solvent, aromatic solvent and the like can be mentioned. 
These may be used in an appropriate combination of two or more thereof. Of these, water, ethanol, toluene and the 
like alone or a mixed solvent of two or more of these is preferable. 
[0237] The aforementioned compound (Mb) can be produced by a method known perse. 

[0238] The aforementioned compound (Ic) is included in compound (I) and can be produced, for example, by the 
aforementioned [production method 1J and the like. 

[0239] As the aforementioned "alcohol solvent", for example, methanol, ethanol, isopropanol, tert-butanol and the 
like can be used. 

[0240] As the aforementioned "ether solvent", for example, diethylether, tetrahydrofuran (THF), 1,4-dioxane, 
1,2-dimethoxyethane and the like can be used. 

[0241] As the aforementioned "halogenated hydrocarbon solvent", for example, dichloromethane, chloroform, 
1 ,2-dichloroethane, carbon tetrachloride and the like can be used. 

[0242] As the aforementioned "aromatic solvent", for example, benzene, toluene, xylene, pyridine and the like can 
be used. 
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[0243] As the aforementioned "hydrocarbon solvent", for example, hexane, pentane, cyclohexane and the like can 
be used. 

[0244] As the aforementioned "amide solvent", for example, N,N-dimethylformamide (DMF), N,N-dimethylacetamide, 

N- met hylpyrro lido ne and the like can be used. 
5 [0245] As the aforementioned "ketone solvent", for example, acetone, methyl ethyl ketone and the like can be used. 

[0246] As the aforementioned "sulfoxide solvent", for example, dimethyl sulfoxide (DMSO) and the like can be used. 

[0247] As the aforementioned "nitrile solvent", for example, acetonitrile, propionitrile and the like can be used. 

[0248] in the compound (I) thus obtained, the functional group in a molecule can be also converted to the object 

functional group by combining chemical reactions known perse. As the examples of such chemical reaction, oxidation 
10 reaction, reduction reaction, alkylation reaction, hydrolysis reaction, animation reaction, esterification reaction, aryl 

coupling reaction, deprotection reaction and the like can be mentioned. 

[0249] In each of the aforementioned reactions, when the starting material compound has an amino group, carboxy 
group, hydroxy group or carbonyl group as a substituent, a protecting group generally used in peptide chemical and 
the like may be introduced and an object compound can be obtained by removing the protecting group after the reaction 
15 where necessary. 

[0250] As the amino protecting group, those exemplified for the aforementioned W can be used. 
[0251] Examples of the protecting group for carboxy group include G,^ alkyl (e.g., methyl, ethyl, propyl, isopropyl, 
butyl, tert-butyl, etc.), C 7 _ u aralkyl (e.g., benzyl, etc.), phenyl, trityl, silyl (e.g., trimethylsilyl, triethylsilyl, dimethylphe- 
nylsilyl, tert-butyldimethylsilyl, tert-butyldiethylsilyl, etc.), C^e alkenyl (e.g., t -allyl, etc.) and the like. These groups may 
20 be substituted by 1 to 3 halogen atoms (e.g., fluorine, chlorine, bromine, iodine, etc.), alkoxy (e.g., methoxy, ethoxy, 
propoxy, etc.) or nitro etc. 

[0252] Examples of the protective group for hydroxy group include alkyl (e.g., methyl, ethyl, propyl, isopropyl, 
butyl, tert-butyl, etc.), phenyl, trityl, C7_ 10 aralkyl (e.g., benzyl, etc.), formyl, alkyl-carbonyl (e.g., acetyl, propionyl, 
etc.), benzoyl, Cy.^ aralkyl-carbonyl (e.g., benzylcarbonyl, etc.), 2-tetrahydropyranyl, 2-tetrahydrofuranyl, silyl (e.g., 

25 trimethylsilyl, triethylsilyl, dimethylphenylsilyl, tert-butyldimethylsilyl, tert-butyldiethylsilyl, etc.), C^g alkenyl (e.g., 1 -al- 
lyl, etc.) and the like. These groups may be substituted by 1 to 3 of halogen atom (e.g., fluorine, chlorine, bromine, 
iodine, etc.), C^_ 6 alkyl (e.g., methyl, ethyl, n-propyl, etc.), C^. B alkoxy (e.g., methoxy, ethoxy, propoxy, etc.) or nitro etc. 
[0253] Examples of the protecting group for carbonyl group include cyclic acetal (e.g., 1 ,3-dioxane, etc.), and acyclic 
acetal (e.g., di-C^ alkylacetal, etc.) and the like. 

30 [0254] Removal of the above protecting groups can be carried out in accordance with methods known per se such 
as those described in Protective Groups in Organic Synthesis , published by John Wiley and Sons (1980) and the like. 
For instance, the methods using acid, base, ultraviolet light, hydrazine, phenylhydrazine, sodium N-methykJithiocar- 
bamate, tetrabutylammonium fluoride, palladium acetate, trialkylsilyl halide (e.g., trimethylsilyl iodide, trimethylsilyl bro- 
mide, etc.) and the like, a reduction method and the like can be used. 

35 [0255] Compound (I) can be isolated and purified by methods known perse such as solvent extraction, changing of 
liquid properties, transdissolution, crystallization, recrystallization, chromatography, and the like. It is also possible to 
isolate and purify the starting material compounds of a compound (I), or their salts using the same known methods as 
above, but they can be also used as starting materials in the next process as a reaction mixture without being isolated. 
[0256] Inasmuch as the compound (I) and a prodrug thereof (hereinafter abbreviated as the compound of the present 

40 invention) has a superior MCH receptor antagonistic action, it is useful as an agent for preventing or treating diseases 
caused by MCH. In addition, the compound of the present invention shows low toxicity, and superior oral absorption 
performance and transfer into the brain. 

[0257] Accordingly, the compound of the present invention is safely administered as an agent for preventing or treat- 
ing diseases caused by MCH to mammals (e.g., rat, mouse, guinea pig, rabbit, sheep, horse, pig, cow, monkey, human, 
^5 etc.). 

[0258] The diseases caused by MCH include, for example, obesity [e.g., malignant mastocytosis, exogenous obesity, 
hyperinsulinar obesity, hyperplasmic obesity, hypophyseal adiposity, hypoplasmic obesity, hypothyroid obesity, hypoth- 
alamic obesity, symptomatic obesity, infantile obesity, upper body obesity, alimentary obesity, hypogonadal obesity, 
systemic mastocytosis, simple obesity, central obesity and the like], hyperphagia, emotional disorder, sexual dysfunc- 
50 tion, depression, anxiety and the like. 

[0259] The compound of the present invention is also useful as an agent for preventing or treating life-style related 
diseases such as diabetes, diabetic complications (e.g., diabetic retinopathy, diabetic neuropathy, diabetic nephropa- 
thy, etc.), arteriosclerosis, gonarthritis and the like. 

[0260] Furthermore, the compound of the present invention is also useful as a feeding deterrent. 
55 [0261] The compound of the present invention can be also concurrently used with diet therapy (e.g., diet therapy for 
diabetes, etc.), or an exercise therapy. 

[0262] The compound of the present invention can be used for preventing or treating pigmentation disorder based 
on abnormality of melanin or melanocyte. Here, as the pigmentation disorder, pigment proliferation, pigment decrease 
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and the like can be mentioned. As the pigment proliferation, drug pigmentation caused by antitumor agent and the like; 
chromatosis and incompetence of pigment associated with diseases such as endocrine metabolism disorder (e.g.! 
Addison's disease), genetic diseases, chronic hepatopathy, kidney failure, acanthosis nigricans, systemic scleroderma 
and the like; and the like can be mentioned. As the pigment decrease, phenylketonuria, systemic or localized albinism, 
foliaceous leukoderma or leukoderma vulgaris associated with tuberous sclerosis; depigmentation associated with 
systemic scleroderma and the like can be mentioned. 

[0263] The compound of the present invention can be used for preventing or treating depigmentation due to ch- 
loasma, ephelides, sunburn and the like; and further, hyperpigmentation or hypopigmentation for cosmetic purposes. 
[0264] The pharmaceutical composition of the present invention can be produced by formulating the compound of 
the present invention as it is or along with a pharmacologically acceptable carrier according to a method known per se. 
[0265] As the pharmacologically acceptable carrier, various organic or inorganic carrier substance conventionally 
used as a material for preparation, such as excipient, lubricant, binder, disintegrant for solid preparation; solvent, dis- 
solution aids, suspending agent, isotonicity agent, buffer, soothing agent and the like for liquid preparation are men- 
tioned. In formulating a preparation, additives such as preservative, antioxidant, coloring agent, sweetening agent, 
absorbent, moistening agent and the like can be also added as necessary. 

[0266] Examples of the excipient include lactose, saccharose, D-mannitol, starch, cornstarch, crystalline cellulose, 
light silicic anhydride and the like. 

[0267] Examples of the lubricant include magnesium stearate, calcium stearate, talc, colloidal silica and the like. 
[0268] Examples of the binder include crystalline cellulose, saccharose, D-mannitol, dextrin, hydroxypropyl cellulose, 
hydroxypropylmethyl cellulose, polyvinylpyrrolidone, starch, sucrose, gelatin, methyl cellulose, carboxymethyl cellulose 
sodium and the like. 

[0269] Examples of the disintegrant include starch, carboxymethyl cellulose, carboxymethyl cellulose calcium, cross- 
carmellose sodium, carboxymethyl starch sodium, low substituted hydroxypropyl cellulose (L-HPC) and the like. 
[0270] Examples of the solvent include water for injection, alcohol, propylene glycol, macrogol, sesame oil, corn oil 
and the like. 

[0271] Examples of the dissolution aids include polyethylene glycol, propylene glycol, D-mannitol, benzyl benzoate, 

ethanol, tris-aminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate and the like. 

[0272] Examples of the suspending agent include surfactant such as stearyl triethanolamine, sodium lauryl sulfate, 

lauryl aminopropionicacid, lecithin, benzalkonium chloride, benzethonium chloride, glyceryl monostearateand the like; 

hydrophilic polymers such as polyvinyl alcohol, polyvinylpyrrolidone, carboxymethyl cellulose sodium, methyl cellulose,' 

hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose and the like, and the like. 

[0273] Examples of the isotonicity agent include glucose, D-sorbitol, sodium chloride, glycerine, D-mannitol and the 

like. 

[0274] Examples of the buffer include buffers such as phosphate, acetate, carbonate, citrate and the like and the like. 
[0275] Examples of the soothing agent include benzyl alcohol and the like. 

[0276] Examples of the preservative include p-oxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl al- 
cohol, dehydroacetic acid, sorbic acid and the like. 

[0277] Examples of the antioxidant include sulfite, ascorbic acid and the like. 

[0278] Examples of the dosage form of a pharmaceutical composition of the present invention include oral prepara- 
tions such as tablet (inclusive of sugar-coated tablet and firm coated tablet), powder, granule, capsule (inclusive of soft 
capsule), liquid and the like; parenteral preparations such as injection (e.g., subcutaneous injection, intravenous in- 
jection, intramuscular injection, intraperitoneal injection, etc.), external preparation (e.g., transnasal administration 
preparation, percutaneous preparation, ointment, etc.), suppository (e.g., rectal suppository, pessary, etc.), sustained- 
release preparation (e.g., sustained-release microcapsule, etc.), pellet, drops and the like; and the like, and can be 
safely administered orally or parenterally (e.g., topical, rectal, intravenous administration, etc.). 
[0279] The content of the compound of the present invention in the pharmaceutical composition of the present in- 
vention is, for example, about 0.1 to 1 00 wt% of the whole amount of pharmaceutical composition. 
[0280] The dose of the compound of the present invention is appropriately determined according to the administration 
subject, administration route, disease and the like. 

[0281] For example, when the compound of the present invention is orally administered to adult patients (body weight 
about 60 kg) with obesity, the daily dose is about 0.1 to about 500 mg, preferably about 1 to about 100 mg, more 
preferably about 5 to about 1 00 mg, which dose is administered once or divided in several times a day. 
[0282] With the aim of, for example, "enhancement of treatment effect against obesity", "enhancement of treatment 
effect against depression or anxiety", "reduction of the amount of MCH antagonist to be used" and the like, the com- 
pound of the present invention may be used along with a combination drug, which does not exert an adverse influence 
on the compound of the present invention. As such combination drug, for example, "antidiabetic agent", "agent for 
treating diabetic complication", "anti-obesity agent other than MCH antagonist", "agent for treating hypertension", 
"agent for treating hyperlipidemia (agent for treating arteriosclerosis), "agent for treating arthritis", "anti-anxiety 
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agent", "antidepressant" and the like are mentioned. These combination drugs may be used in a combination of two 
or more thereof in an appropriate proportion. 

[0283] As the above-mentioned "antidiabetic agent", for example, insulin sensitizer, insulin secretagogue, biguanide 
agent, insulin, a-glucosidase inhibitor, $3 adrenergic receptor agonist and the like are mentioned. 

5 [0284] As the insulin sensitizer, for example, pioglitazone or a salt thereof (preferably hydrochloride), troglitazone, 
rosiglitazone or a salt thereof (preferably maleate), Reglixane (JTT-501 ), GI-262570, Netoglitazone (MCC-555), YM- 
440. DRF-2593, BM-1 3-1 258, KRP-297, R-1 1 9702, CS-01 1 , FK-61 4, compounds described in W099/5851 0 (e.g., (E)- 
4-[4-(5-methyl-2-phenyl-4-oxazolylmethoxy)benzyioxyimino]-4-phenyibutanoic acid), Tesagtitazar (AZ-242), Ragagli- 
tazar (NN-622), BMS-298585, ONO-5816, BM-13-1258, LM-4156, MBX-102, LY-519818, MX-6054, LY-510929 and 

io the like are mentioned. 

[0285] As the insulin secretagogue, for example, sulfonylurea agent is mentioned. Examples of the sulfonylurea 
agent include tolbutamide, chlorpropamide, tolazamide, acetohexamide, glyclopyramide and ammonium salt thereof, 
glibenclamide, gliclazide, glimepiride and the like. 

[0286] In addition to the above, insulin secretagogue includes, for example, repagltnide, nateglinide, mitiglinide (KAD- 

15 1229), JTT-608 and the like. 

[0287] As the biguanide agent, for example, metformin, buformin, phenformin and the like are mentioned. 
[0288] As the insulin, for example, animal insulin extracted from pancreas of cow and swine; semi-synthetic human 
insulin enzymatically synthesized from insulin extracted from pancreas of swine; human insulin genetically synthesized 
using Escherichia coli or yeast; and the like are mentioned. As insulin, insulin zinc containing 0.45 to 0.9 (w/w)% of 

20 zinc; protamine insulin zinc produced from zinc chloride, protamine sulfate and insulin, and the like can be also used. 
Moreover, insulin can be a fragment or derivative thereof (e.g., INS-1 , etc.). 

[0289] While insulin includes various types such as very rapid acting type, short-acting type, biphasic type, interme- 
diate-acting type, extended type and the like, which can be determined depending on the disease state of patients. 
[0290] As the a-glucosidase inhibitor, for example, acarbose, voglibose, miglitol, emiglitate and the like are men- 
25 tioned. 

[0291] As the £3 adrenergic receptor agonist, for example, AJ-9677, BMS-1 96085, SB-226552, A240140, CP- 
331684 and the like are mentioned. 

[0292] In addition to the above, the "antidiabetic agent" includes, for example, ergoset, pramiintide, leptin, BAY- 
27-9955 and the like. 

30 [0293] As the above-mentioned "agent for treating diabetes complication", for example, aldose reductase inhibitor, 
glycation inhibitor, protein kinase C inhibitor and the like are mentioned. 

[0294] As the aldose reductase inhibitor, for example, tolrestat; epalrestat; imirestat; zenarestat; SNK-860; zopolre- 
stat; ARI-509; AS-3201 and the like are mentioned. 

[0295] As the glycation inhibitor, for example, pimagedine and the like are mentioned. 

35 [0296] As the protein kinase C inhibitor, for example, NGF, LY-333531 and the like are mentioned. 

[0297] In addition to the above, the "agent for treating diabetes complication" includes, for example, alprostadtl, 
tiapride hydrochloride, cilostazol, mexiletine hydrochloride, ethyl icosapentate, memantine, pimagedline (ALT-711), 
neurotrophic factor and enhancer thereof (e.g., NGF, NT-3, BDNF, neurotrophin production/secretion promoters (e.g., 
4-(4-chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-[3-(2-methylphenoxy)propyl]oxazole, etc.) described in WO01/14372 

40 and the like), neuranagenesis accelerating drug (e.g., Y-128, etc.) and the like. 

[0298] As the above-mentioned "anti-obesity agent other than MCH antagonist", for example, lipase inhibitor, anorec- 
tic agent, [J3 adrenergic receptor agonist and the like are mentioned. 
[0299] As the lipase inhibitor, for example, orlistat, ATL-962 and the like are mentioned. 

[0300] As the anorectic agent, for example, mazindol, dexfenfluramine, fluoxetine, sibutramine, biamine and the like 
45 are mentioned. 

[0301] As the ^3 adrenergic receptor agonist, "p3 adrenergic receptor agonist" exemplified for the above-mentioned 
"antidiabetic agent" can be mentioned. 

[0302] In addition to the above, the "anti-obesity agent other than MCH antagonist" includes, for example, lipstatin 
and the like. 

so [0303] As the above-mentioned "agent for treating hypertension", for example, angiotensin converting enzyme in- 
hibitor, calcium antagonist, potassium channel opener, angiotensin II antagonist and the like are mentioned. 
[0304] As the angiotensin converting enzyme inhibitor, for example, captoril, enalapril, atacepril, delapril (hydro- 
chrolide), lisinopril, imidapril, benazepril, cilazapril, temocapril,trandolapril, manidipine (hydrochrolide) and the like are 
mentioned. 

55 [0305] As the calcium antagonist, for example, nifedipine, amlodipine, efonidipine, nicardipine and the like are men- 
tioned. 

[0306] As the potassium channel opener, for example, levcromakalim, L-271 52, AL 0671 , NIP-1 21 and the like are 
mentioned. 
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[0307] As the angiotensin II antagonist, for example, losartan, candesartan cilexetil, valsartan, irbesartan CS-866 
E41 77 and the like are mentioned. 

ESfl ? ^ above - mentioned " a 9ent for treating hyperlipidemia (agent for treating arteriosclerosis)", for example, 
HMG-CoA reductase inhibitor, fibrate compound and the like are mentioned. 

[0309] As the HMG-CoA reductase inhibitor, for example, pravastatin, simvatatin, lovastatin, atorvastatin fluvastatin 
lipantil, cenvastatin, itavastatin, ZD-4522 or salts thereof (e.g., sodium salt, etc.) and the like are mentioned. 
[0310] As the fibrate compound, for example, bezafibrate. clinofibrate, clofibrate, simfibrate and the like are men- 
tion eel. 

™U! the above - mentioned " a 9ent for treating arthritis", for example, ibuprofen and the like are mentioned 
[0312] As the above-mentioned "anti-anxiety agent", for example, chlordiazepoxide, diazepam, oxazolam me- 
dazepam, cloxazolam, bromazepam, lorazepam, alprazolam, fludiazepam and the like are mentioned 
[0313] As the above-mentioned "antidepressant", for example, fluoxetine, fluvoxamine, imipramine, paroxetine ser- 
traline and the like are mentioned. 

[0314] The time of administration of the aforementioned combination drug is not limited. The compound of the present 
invention and a combination drug may be simultaneously administered to an administration subject or administered in 
a staggered manner. The dose of the combination drug can be determined according to the dose clinically employed 
and can be determ.ned as appropriate depending on the administration subject, administration route, disease combi- 
nation and the like. 

[031 5] The mode of administration of the combination drug is not particularly limited, and may be any as long as the 
compound of the present invention and combination drug are combined on administration. Such administration mode 
is exemplified by 1) administration of a single preparation obtained by simultaneously formulating the compound of the 
present invention and combination drug(s), 2) simultaneous administration by the same administration route of two 
kinds of preparations obtained by separately formulating the compound of the present invention and combination drug 
(s), 3) staggered administration by the same administration route of two kinds of preparations obtained by separately 
formulating the compound of the present invention and combination drug, 4) simultaneous administration by different 
administration routes of two kinds of preparations obtained by separately formulating the compound of the present 
invention and combination drug, 5) staggered administration by different administration routes of two kinds of prepa- 
rations obtained by separately formulating the compound of the present invention and combination drug (e g admin- 
istration of compound of the present invention and combination drug in this order, and administration in the reversed 
order) and the like. 

[0316] The admixing ratio of the compound of the present invention and combination drug can be appropriately 
determined depending on the administration subject, administration route, disease and the like 
[0317] The present invention is described in detail by way of the following Reference Examples, Examples Formu- 
lation Examples and Experimental Examples. These are not intended to restrict the present invention and may be 
modified within the range not deviating from the scope of this invention. 

[0318] The "room temperature" in the following Reference Examples and Examples means a temperature of 0°C to 
30°C. For drying an organic layer, anhydrous magnesium sulfate or anhydrous sodium sulfate was employed Unless 
otherwise specifically indicated, means percent by weight. 

[0319] The infrared spectrum was measured using Fourier transform infrared spectrophotometer by Diffuse Reflect- 
ance method. 

[0320] FABMS(pos) is mass spectrum measured by the (+) method in the Fast Atom Bombardment Mass Spectrom- 
etry. 

[0321] Other definitions used in the specification mean as follows. 



s : singlet 

d : doublet 

t : triplet 

q : quartet 

m : multiplet 

br : broad 

J : coupling constant 

Hz : Hertz 

CDCI 3 : deuterated chloroform 

DMSOd : deuterated dimethyl sulfoxide 

THF : tetrahydrofuran 

DMF : N.N-dimethylformamide 

DMSO : dimethyl sulfoxide 

WSCD : 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
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WSC: 


1 -ethyl-3-(3-dimethylaminopropyl)carbc<jnmide hydrochloride 


1 H-NMR : 


proton nuclear magnetic resonance (free compound is generally used for measurement in CDCy 


IR: 


infrared spectrum 


Me: 


methyl 


Et: 


ethyl 


HOBt: 


1 -hydroxy- 1 H-benzotriazole 


IPE: 


diisopropyl ether 


DMAP: 


4-dimethylaminopyridine 



10 [0322] In the present specification, when base, amino acid and the like are shown using abbreviations, they are 
based on abbreviations according to IUPAC-IUB Commission on Biochemical Nomenclature and conventional abbre- 
viations employed in this field. Examples thereof are given in the following. When optical isomer is present due to 
amino acid, it is an L form unless particularly indicated. 



15 


DNA: 


deoxyribonucleic acid 




cDNA: 


complementary deoxyribonucleic acid 




A: 


adenine 




T: 


thymine 




G : 


guanine 


20 


C: 


cytosine 




RNA: 


ribonucleic acid 




mRNA: 


messenger ribonucleic acid 




dATP: 


deoxyadenosine triphosphate 




dTTP: 


deoxythymidine triphosphate 


25 


dGTP: 


deoxyguanosine triphosphate 




dCTP: 


deoxycytidine triphosphate 




ATP: 


adenosine triphosphate 




EDTA: 


ethylenediamine tetraacetic acid 




SDS: 


sodium dodecylsulfate 


30 


EIA: 


enzyme immunoassay 




Gly : 


glycine 




Ala : 


alanine 




Val : 


valine 




Leu : 


leucine 


35 


He: 


isoleucine 




Ser : 


serine 




Thr : 


threonine 




Cys : 


cysteine 




Met: 


methionine 


40 


Glu : 


glutamic acid 




Asp : 


aspartic acid 




Lys : 


lysin 




Arg : 


arginine 




His: 


histidine 


45 


Phe: 


phenylalanine 




Tyr: 


thy rosin 




Trp: 


tryptophan 




Pro : 


proline 




Asn : 


asparagine 


50 


Gin : 


glutamine 




pGI: 


pyro glutamic acid 




Me : 


methyl group 




Et: 


ethyl group 




Bu : 


butyl group 


55 


Ph : 


phenyl group 




TC: 


thiazolidine-4(R)-carboxamide group 



[0323] Substituent, protecting group and reagent frequently appear in the present specification are shown using the 
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following symbols. 


Tos : 


p-toluenesulfonyl 


CHO: 


formyl 


Bzl: 


benzyl 


CI 2 Bzl : 


2,6-dichlorobenzyl 


Bom : 


benzyloxymethyl 


Z: 


benzyloxycarbonyl 


Cl-Z: 


2-chlorobenzyloxycarbonyl 


Br-Z: 


2-bromo benzyloxycarbonyl 


Boc : 


t-butoxycarbonyl 


DNP: 


dinitrophenol 


Trt : 


trityl 


Bum : 


t-butoxymethyl 


Fmoc : 


N-9-fluorenylmethoxycarbonyl 


HOBt: 


1 -hydroxybenztriazole 


HOOBt: 


3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine 


HONB: 


1-hydroxy-5-norbornene-2,3-dicarboxyimide 


DCC: 


N.N'-dicyclohexylcarbodiimide 



[0324] The sequence numbers in the Sequence Listing in the present specification show the following sequences. 
[SEQ ID NO:1] 

Synthetic DNA used for screening cDNA encoding rat SLC-1 . 
[SEQ ID NO:2] 

Synthetic DNA used for screening cDNA encoding rat SLC-1. 
[SEQ ID NO:3] 

Full length amino acid sequence of rat SLC-1 . 
[SEQ ID NO:4] 

Full length base sequence of rat SLC-1 cDNA comprising Sal I recognition sequence added on the 5' side and 
Spe I recognition sequence added on the 3' side. 
[SEQ ID NO:5] 

Riboprobe used for the determination of expression amount of SLC-1 mRNA in each clone of rat SLC-1 ex- 
pression CHO cells. 
[SEQ ID NO:6] 

Synthetic DNA used for obtaining cDNA encoding human SLC-1 . 
[SEQ ID NO:7] 

Primer used to make cDNA encoding human SLC-1 doublestranded. 
[SEQ ID NO:8] 

Full length base sequence of cDNA encoding human SLC-1 . 
[SEQ ID NO:9] 

Full length amino acid sequence of human SLC-1 . 
[SEQ ID NO:10] 

Synthetic DNA used for screening cDNA encoding human SLC-1 (S). 
[SEQIDNO:11] 

Synthetic DNA used for screening cDNA encoding human SLC-1 (S). 
[SEQIDNO:12] 

Synthetic DNA used for screening cDNA encoding human SLC-1 (L). 
[SEQIDNO:13] 

Synthetic DNA used for screening cDNA encoding human SLC-1 (L). 
[SEQIDNO:14] 

Full length base sequence of human SLC-1 (S) cDNA comprising Sal I recognition sequence added on the 5' 
side and Spe I recognition sequence added on the 3' side. 
[SEQ ID NO:15] 

Full length base sequence of human SLC-1 (L) cDNA comprising Sal I recognition sequence added on the 5' 
side and Spe I recognition sequence added on the 3' side. 
[SEQ ID NO:16] 

Riboprobe used for the determination of expression amount of SLC-1 mRNA in each clone of human SLC-1 
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(S) expression CHO ceils and human SLC-1(L) expression CHO cells. 

[0325] The transformant Escherichia coti DH1 0B/phSLC1 L8 with a plasmid containing DNA encoding the base se- 
quence obtained in Reference Examples 1-6, which is depicted in SEQ:No. 9 has been deposited at International 
s Patent Organism Depositary, National Institute of Advanced Industrial Science and Techonology located at Center No. 
6, 1-1, Higashi 1-chome, Tsukuba-shi, Ibaraki 305-5466, Japan, under deposit No. FERM BP-6632 since February 1, 
1 999; and at the Institute for Fermentation, Osaka (IFO) located at 2-1 7-85, Jusohonmachi, Yodogawa-ku, Osaka-shi, 
Osaka 532-8686, Japan, under deposit No. IFO 16254 since January 21, 1999. 

10 Examples 

Reference Example 1 

N-[3-(hydroxymethyl)-7-quinoliny1]acetamide 

15 

[0326] 



20 




25 

[0327] To a suspension of N-(3-(formyl-7-quinolinyl)acetamide (5.68 g, 26.5 mmol) in ethanol (60 ml) was added 
sodiumborohydride (2.01 g, 53.0 mmol) at 0°C, and the mixture was stirred at room temperature for 3 hrs. Ethyl acetate 
was added to the reaction solution, and the mixture was washed with saturated brine and dried over anhydrous sodium 
sulfate. 

30 The solvent was concentrated under reduced pressure and the obtained residue was treated with ethyl acetate to give 
the title compound (4.47 g) as a powder. 

1 H NMR(DMSO-d 6 ) 8 2.12(3H,s), 4.67(2H,d,J=5.4Hz), 5.40(1 H,t,J=5.4Hz), 7.67(1 H,dd,J=1 .8,9.0Hz), 7.88(1 H,d, 
J=9.0Hz), 8.12(1 H,s), 8.39(1 H,s), 8.78(1 H,d,J=1 .8Hz), 1 0.27(1 H,s). 

35 Reference Example 2 

N-[3-(chloromethyl)-7-quinolinyl]acetamide hydrochloride 
[0328] 



45 




so [0329] N-[3-(Hydroxymethyl)-7-quinolinyl]acetamide (4.47 g, 20.7 mmol) obtained in Reference Example 1 was add- 
ed to thionyl chloride (60 ml) at 0°C, and the mixture was stirred at room temperature for 2 hrs. 
The reaction solution was concentrated under reduced pressure and the obtained residue was treated with isopropyl 
ether to give the title compound (5.55 g) as a powder. 

1 H NMR (CD 3 OD) 5 2.27 (3H, s), 5.02 (2H, s), 7.82 (1H, dd, J = 1 .8, 9.0 Hz), 8.27 (1H, d, J = 9.0 Hz), 9.03 (1 H, d, J 
55 = 1 .8 Hz), 9.14 (1 H, s), 9.20 (1 H, d, J = 1 .8 Hz). 
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Reference Example 3 

N-{3-[(dimethylamino)methyl]-7-quinolinyl}acetamide 
[0330] 




[0331] A solution of N-[3-(chloromethyl)-7-quinolinyl]acetamide hydrochloride (200 mg, 0.738 mmol) obtained in Ref- 
erence Example 2, dimethylamine hydrochloride (601 mg, 7.38 mmol) and potassium carbonate (1.02 g, 7.38 mmol) 
in dimethylformamide (3.5 ml) was stirred at 80°C for 3 hrs. 

Ethyl acetate was added to the reaction solution and the mixture was washed with saturated brine and dried over 
anhydrous sodium sulfate. The solvent was concentrated under reduced pressure and the obtained residue was purified 
by alumina column chromatography (developing solvent; ethyl acetate) to give the title compound (1 79 mg) as an oil 
1 H NMR(CDCI 3 ) S2.24(3H,s), 2.29(6H,s), 3.59(2H,s), 7.73(1 H,d,J=8.8Hz), 7.93-8.09(4H,m), 8.82(1 H,d,J=1 .8Hz). 

Reference Example 4 

N-[(7-amino-3-quinolinyl)methyl]-N,N-dimethylamine 
[0332] 




[0333] A solution of N-{3-[(dimethylamino)methyl]-7-quinolinyl}acetamide (1 79 mg, 0.738 mmol) obtained in Refer- 
ence Example 3 in concentrated hydrochloric acid (3 ml) was stirred at 100°C for 2 hrs. 

The reaction solution was basified by adding potassium carbonate and the mixture was extracted with ethyl acetate. 
The extract was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was concentrated 
under reduced pressure and the obtained residue was purified by alumina column chromatography (developing solvent; 
ethyl acetate) to give the title compound (87.8 mg) as an oil. 

1H NMR (CDCI 3 ) 5 2.28(6H,s), 3.54(2H,s), 4.06(2H,br), 6.97(1 H,dd,J=8.7,1. 6Hz), 7.21(1H,d,J=1.6Hz), 7.59(1Hd 
J=8.7Hz), 7.89(1 H,d,J=1 .4 Hz), 8.69(1 H,d,J=1.4Hz). 
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Reference Example 5 

3-(1-pyrroIidinylmethyl)-7-quinolinylamine hydrochloride 
5 [0334] 



10 




[0335] By successively operating in the same manner as in Reference Example 3 and Reference Example 4 and 
using N-[3-(chloromethyl)-7-quinolinyl]acetamide obtained in Reference Example 2, the title compound was obtained. 
1H NMR (CD 3 OD) 8 2.11 (4H,m), 3.40 (4H,m), 4.54 (2H,m), 7.02(1 H,d,J=2.4Hz), 7.19(1 H,dd,J=9.0,2. 1Hz), 7.78(1 H, 
d,J=9.0Hz), 8.46(1 H,d, J=2.4Hz), 8.74(1 H,d,J=2.1 Hz). 

Reference Example 6 

N-[3-(hydroxymethyl)-8-methyl-7-quinolinyl]acetamide 
25 [0336] 



30 




[0337] A solution of N-(3-amino-2-methylphenyl)acetamide (1 .00 g, 6.09 mmol) and 2-dimethylaminomethylene- 
1,3-bis(dimethylaminomethylimmonio)propane bis-tetrafluoroborate (6.52 g, 18.3 mmol) in ethanol (60 ml) was stirred 
at an oil bath temperature of 1 00°C for one day. After allowing to cool to room temperature, the solvent was evaporated 
under reduced pressure. The residue was dissolved in tetrahydrofuran (30 ml) and 1N hydrochloric add (30 ml) and 
the solution was stirred at room temperature for 3 hrs. The solvent was evaporated, the mixture was basified by adding 
an aqueous potassium carbonate solution, and the resulting precipitate was collected and washed with water. To a 
suspension of the obtained precipitate in ethanol (30 ml) was added sodium borohydride (461 mg, 1 2.2 mmol) at 0°C, 
and the mixture was stirred at room temperature for 3 hrs. Ethyl acetate was added to the reaction solution and the 
mixture was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was concentrated 
under reduced pressure and the obtained residue was treated with ethyl acetate to give the title compound (575 mg) 
as a powder. 

1H NMR (DMSO-oy 8 2.13 (3H, s), 2.62 (3H, s), 4.71 (2H, d, J = 5.4 Hz), 5.42 (1H, t, J = 5.4 Hz), 7.70 (2H, m), 8.16 
(1H, s), 8.85 (1H, s),9.65 (1H.s). 
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Reference Example 7 

N-[8-methyl-3-(1>pyrroiidinylmethyl)<7-quinolinyl]acetamide 
[0338] 




[0339] By successively operating in the same manner as in Reference Example 2 and Reference Example 3 and 

using N-[3^(hydroxymethyi)-8-methyl-7-quinolinyl]acetamide obtained in Reference Example 6, the title compound was 
obtained. 

» ^XZZtifT^r <4H - * 274 m "■ 3X ,2H - * 7 30 ° H - * 765 * J ■ 

Reference Example 8 

N-[3-(hydroxymethyl)-6-methoxy-7-quinolinyl]acetamide 
[0340] 



MeO 




1) 2-Dimethylaminomethylene-1,3-bis(dimethyimmonio)prapane bis-tetrafluoroborate (39 6 g 111 mmol) was 
suspended in ethanol (550 ml). To the obtained suspension was added N-(5-amino-2-methoxyphenyl)acetamide 
(1 0.0 g, 55.5 mmol) and the mixture was stirred at an oil bath temperature of 90°C for 24 hrs. Tetrahydrofuran (275 
ml) and 1N hydrochloric acid (275 ml) were added to the reaction solution and the mixture was stirred at room 
temperature for 5 hrs. Tetrahydrofuran was evaporated under reduced pressure and the residue was ice-cooled 
Chtoroform (40 ml) was added and the mixture was neutralized by adding potassium carbonate. The precipitated 
crystals were collected by filtration, washed with water and dried to give yellow crystals (38 44 g) 

2) Sodium borohydride (4.20 g, 111 mmol) was suspended in ethanol (400 ml) and the suspension was ice-cooled 
The yellow crystals (38.44 g) obtained in the above 1) were added to the reaction solution and the mixture was 
shrred at room temperature for 5 hrs. Ethanol was evaporated under reduced pressure, ethyl acetate (500 ml) and 
saturated bnne (400 ml) were added to the residue and the mixture was stirred vigorously. After removing insoluble 
mater.als the aqueous phase and an organic phase were separated, and the aqueous phase was extracted twice 
with ethyl acetate (250 ml). The extract and the aforementioned organic phase were combined and dried over 
magnes.um sulfate. The obtained residue was concentrated under reduced pressure to give the title compound 
(7.08 g) as yellow crystals. 

*HNMR(DMSO-d 6 ) 52.19 (3H,s), 3.98 (3H,s),4. 66 (2H,s), 5.43 (1H,brs),7.40(1H,s),8.06(1H d J=1 0Hz) 
8.65 (1H,d,J=2.0Hz), 8.70 (1H,s), 9.38 (1H,s). 1 l,««. ( in,o,J l.OHz), 
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Reference Example 9 

N_[3_( C hioromethyl)-6-methoxy-7-quinolinyl]acetamide hydrochloride 
5 [0341] 



w 




15 

[0342] N-[3-(Hydroxymethyl)-6-methoxy-7-quinolinyl]acetamide (7.08 g, 28.8 mmol) obtained in Reference Example 
8 was dissolved in thionyl chloride (20 ml) and the mixture was stirred at room temperature for 6.5 hrs. Excess thionyi 
chloride was evaporated under reduced pressure and toluene was added to the residue. The mixture was concentrated 
to dryness to give the title compound (6.95 g) as yellow crystals. 
20 1H NMR (DMSOd 6 ) 5 2.28 (3H, s), 4.09 (3H ? s), 5.12 (2H, s), 7.85 (1H ? s), 9.01 (1H, S), 9.15 (1H, d. J=2.0Hz), 9.23 
(1H, s), 9.96 (1H, s). 

Reference Example 10 

25 N-[3-[(diethylamino)methyI]-6-methoxy-7-quinolinyGacetamide 

[0343] 



30 



35 




[0344] N-[3-(Chloromethyl)-6-methoxy-7-quinolinyl]acetamide hydrochloride (2.00 g, 6.64 mmol) obtained in Refer- 
40 ence Example 9 was dissolved in DMF (20 ml) and the mixture was ice-cooled. Diethylamine (3.43 ml, 33.20 mmol) 
was added to the reaction solution, and the mixture was stirred for 14 hrs. at room temperature. Ethyl acetate was 
added to the reaction solution, and the mixture was washed twice with a mixed solution of saturated brine (50 ml) and 
water (50 ml). The organic phase was concentrated under reduced pressure, and the residue was purified by NH-silica 
gel column to give the title compound (1 .16 g) as a brown liquid. 
45 1H NMR (CDCI3) 6 1.07 (6H, t, J=7.1Hz), 2.27 (3H, s), 2.56 (4H, q. J=7.1Hz), 3.70 (2H, s), 4.01 (3H, s), 7.04 (1H, s), 
7.92 (1 H, d, J=1 .2Hz), 8.01 (2H, m), 8.72 (1 H, d, J=2.0Hz). 



50 



55 
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Reference Example 11 

N-[6-methoxy-3-(1-pyrrolidinylmethyl)-7-quino!inyl]acetamide 
[0345] 




H 

[0346] By successively operating in the same manner as in Reference Example 1 0 and using IM-[3-(chloromethyl)- 
6-methoxy-7-quinolinyl]acetamide hydrochloride obtained in Reference Example 9, the title compound was obtained 
as a pale-yellow oil. 

'H NMR (CDCy 5 1.69 (4H, m), 2.27 (3H, s), 2.42 (4H, m), 3.61 (2H, s), 4.01 (3H, s), 7.04 (1H, s), 7.90 (1H, d, 
J-1 .2Hz), 8.00 (1 H, br s), 8.01 (1 H, s), 8.71 (1 H, d, J=2.0Hz). 

Reference Example 12 

N-[6-methoxy-3-(1-piperidinylmethyl)-7-quinolinyl]acetamide 
[0347] 



MeO 




[0348] By successively operating in the same manner as in Reference Example 10 and using N-[3-(chloromethyl)- 
6-methoxy-7-quinolinyl]acetamide hydrochloride obtained in Reference Example 9, the title compound was obtained 
as a pale-yellow oil. 

1 H NMR (CDCIg) 5 1 .44 (2H, m), 1 .58 (4H, m), 2.27 (3H, s), 2.55 (4H, m), 3.76 (2H, s), 4.01 (3H, s), 7.03 (1 H, s), 7.93 
(1 H, d, J=1 .5Hz), 8.00 (1 H, br s), 8.01 (1 H, s), 8.73 (1 H, d, J=2.2Hz). 

Reference Example 13 

3-[(diethylamino)methyl]-6-methoxy-7-quinolinylamine 
[0349] 




[0350] N-[3-[(Diethylamino)methyl]-6-methoxy-7-quinolinyl]acetamide (1 .1 6 g, 3.85 mmol) obtained in Reference Ex- 
ample 10 was dissolved in 6N hydrochloric acid (20 ml) and the mixture was stirred at 100°C for 3 hrs. The reaction 
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solution was ice-cooled, 4N aqueous sodium hydroxide solution was added, and the mixture was adjusted to pH 10. 
The reaction solution was extracted with ethyl acetate (1 00 mi) and the organic layer was concentrated under reduced 
pressure- The residue was purified by NH-silica gel column to give the title compound (810 mg) as yellow crystals. 
1 H NMR (CDCI3) 8 1.06 (6H, t, J=7.1Hz), 2.55 (4H, q, J=7.1Hz). 3.67 (2H. s), 3.97 (3H, s). 4.27 (2H, br s), 6.94 (1H. 
5 s), 7.22 (1H, s), 7.86 (1H, d, J=1.7Hz), 8.58 (1H, d, J=2.0Hz). 

Reference Example 14 

6-methoxy-3-(1-pyrrolidinylmethyl)-7-quinolinylamine 

10 

[0351] 



15 




[0352] N-[6-Methoxy-3-(1 -pyrrolidinylmethyl)-7-quinolinyl]acetamide (1 .28 g, 4.28 mmol) obtained in Reference Ex- 
ample 11 was dissolved in 6N hydrochloric acid (20 ml) and the mixture was stirred at 100°C for 3 hrs. The reaction 
solution was ice-cooled, 4N aqueous sodium hydroxide solution was added, and the mixture was adjusted to pH 10. 
25 The reaction solution was extracted with ethyl acetate (1 00 ml) and the organic layer was concentrated under reduced 
pressure. The residue was purified by NH-silica gel column to give the title compound (816 mg) as yellow crystals. 
1H NMR (CDCI3) 5 1.79 (4H, m), 2.54 (4H, m), 3. 72 (2H, s), 3.97 (3H, s), 4.28 (2H, br s), 6.94 (1H, s), 7.21 (1H, s), 
7.87 (1 H, d, J=2.0Hz), 8.60 (1 H, d, J=2.0Hz). 

30 Reference Example 15 

6-methoxy-3-(1-piperidinytmethyl)-7-quinolinylamine, 
[0353] 



MeO 



40 




45 [0354] N-[6-Methoxy-3-(1 -pyrro!idinylmethyl)-7-quinolinyl]acetamide (1 .48 g, 4.94 mmol) obtained in Reference Ex- 
ample 12 was dissolved in 6N hydrochloric acid (20 ml) and the mixture was stirred at 100°C for 3 hrs. The reaction 
solution was ice-cooled, 4N aqueous sodium hydroxide solution was added, and the mixture was adjusted to pH 10. 
The reaction solution was extracted with ethyl acetate (1 00 ml) and the organic layer was concentrated under reduced 
pressure. The residue was purified by NH-silica gel column to give the title compound (800 mg) as yellow crystals. 

so 1H NMR (CDCI3) 5 1.44 (2H, m) , 1 .57 (4H, m), 2.41 (4H, m), 3.57 (2H, s), 3.98 (3H, s), 4.27 (2H, br s), 6.90 (1H, s), 
7.21 (1 H, S), 7.84 (1 H, d, J=1 .7Hz), 8.57 (1 H, d, J=2.2Hz). 
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Reference Example 16 

N-[6-chloro-3-(hydroxymethyl)-7-quinolinyl]acetamide 
[0355] 




[0356] By successively operating in the same manner as in Reference Example 8 and using N-(5-amino-2-chloroph- 
enyl)acetamide, the title compound was obtained as yellow crystals 

2 i£(S52S 'm™ s) ' 742 (1 H ' d ' J=a8Hz) ' 466 (2H> s)i 756 (1 H ' d ' J=88Hz) ' 794 (1 H - s) - 948 (1 Hl 

Reference Example 17 

N-[6-chloro-3-(1-pyrroiidinylmethyl)-7-quinolinyl]acetamide 
[0357] 




[ ° 358 l r^ Y ^fr^ °P eratin 9 in tne same mann ^r as in Reference Example 8 and Reference Example 9 and 
using N-[6-chloro-3-(hydroxymethyl)-7>quinolinyl]acetamide obtained in Reference Example 16, the title compound 
was obtained as brown crystals. H 

Reference Example 18 

6-chloro-3-(1-pyrrolidinylmethyl)-7-quinolinylamine 
[0359] 




[0360] By successively operating in the same manner as in Reference Example 13 and using N-[6-chloro-3-(1 -pyr- 
rolidine methyl)-7^ui no ^ obtained in Reference Example 17, the title compound was obtained as pale- 
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yellow crystals. 

1H NMR (CDCI3) 6 1.80 (4H, m), 2.54 (4H, m), 3.72 (2H, s), 4.42 (2H, br s), 7.32 (1H f s), 7.74 (1H, s), 7.85 (1H, m), 
8.72 (1H,d, J=2.2Hz). 

Reference Example 19 

N-[3-(1-azepanylnriethyl)-7-quinonnyl]acetamide 
[0361] 




[0362] By successively operating in the same manner as in Reference Example 3 and using N-[3-(ch!oromethyl)- 
7-quinolinyl]acetamide obtained in Reference Example 2, the title compound was obtained. 

1 H NMR (CDCI3) 5 1 .63 (8H, m), 2.24 (3H, s), 2.66 (4H f m), 3.79 (2H, s), 7.28 (1 H, s), 7.73 (1 H, d, J=8.8Hz) f 7.97 (1 H, 
m), 8.08 (1 H t s), 8.49 (1 H, br s), 8.86 (1 H, m). 

Reference Example 20 

3-(1-azepanylmethyl)-7-quinoiinylamine 
[0363] 




[0364] By successively operating in the same manner as in Reference Example 4 and using N-[3-(1 -azepanylmethyl)- 
7-quinolinyl]acetamide obtained in Reference Example 19, the title compound was obtained. 

1H NMR (CDCI3) 5 1.62 (8H, m) , 2.65 (4H, m), 3.74 (2H, s), 4.02 (2H f br s), 6.96 (1H, dd, J=2.2 f 8.5Hz), 7.20 (1H, d, 
J=2.2Hz), 7.58 (1 H, d, J=8.5Hz), 7.89 (1 H, d, J=1 .2Hz), 8.74 (1 H, d, J=2.2Hz). 

Reference Example 21 

6-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinylamine 
[0365] 




[0366] By successively operating in the same manner as in Reference Example 6, Reference Example 2, Reference 
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toS* 3 ReferenCe EXamP ' e 4 and USing N -(5-a min o-2-methylphenyl) acetamide, the title compound was ob- 
Reference Example 22 

N-[3-(chloromethyl)-7-quinolinyl]-4'-fluoro[1 , 1 '-biphenyll-4-carboxamide 
[0367] 




To asuspension of 4'-fluoro-N-[3-(1-pyrrolidinylmethyl)-7-quinolinyl] [1 ,r-biphenyl-4-carboxamide (550 mg, 1 29 mmol) 
in THF (6 5 mL) was added ethyl chlorocarbonate (0.245 mL, 2.59 mmol) and the mixture was stirred at room temper- 
a fore for 4 hrs. Saturated aqueous sodium hydrogen carbonate solution was added and the mixture was extracted with 
ethyl acetate. The extract was washed with saturated brine and dried over anhydrous magnesium sulfate The solvent 
was evaporated under reduced pressure and the obtained residue was treated with isopropyl ether to give the title 
compound (447 mg) as a powder. a 
1 H-NMR (DMSO-dg) 8 5.02 (2H, s), 7.34 (1 H, d. J = 8.8 Hz), 7.39 (1 H, d, J = 8.8 Hz), 7.79 - 7.92 (4H m) 7 99 - 8 05 
(2H, m), 8.14 (2H, d, J = 8.4 Hz), 8.39 (1 H, m), 8.65 (1 H, s). 8.93 (1 H, d, J = 2.2 Hz), 1 0.70 (1 H, s). 

Reference Example 23 

N-[6-fluoro-3-(hydroxymethyl)-7-quinolinyl]acetamide 
[0368] 




[0369] By successively operating in the same manner as in Reference Example 6 and using N-(5-amino-2-fluoroph- 
enyl) acetamide, the title compound was obtained 

1H-NMR ! (DMSO-d 6 , 8 2.18 (3H, s), 4.69 (2H, d, J = 5.6 Hz), 5.44 (1H, t, J = 5.6 Hz), 7.83 (1H, d, J = 11.8 Hz), 8.15 
(1H,s),8.67(1H,d,J = 7.6Hz),8.78(1H,s),9.98(1H,s). ' 
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Reference Example 24 

N-[3-(chloromethyl)-6-fluoro-7-quinolinylJacetamide hydrochloride 
[0370] 




[0371] By successively operating in the same manner as in Reference Example 2 and using N-[6-fluoro-3-(hydroxyme- 
thyl)-7-quinolinyl]acetamide obtained in Reference Example 23, the title compound was obtained. 
tH-NMR (CD 3 OD) 8 2.33 (3H, s), 5.02 (2H, s), 8.13 (1H, d, J = 11.0 Hz), 9.11 (1H, s), 9.22 (1H, d, J = 2.0 Hz), 9.35 
(1H, d, J = 6.8 Hz). 

Reference Example 25 

6-fluoro-3-(1-pyrrolidinylmethyl)-7-quinolinylamine 
[0372] 




[0373] By successively operating in the same manner as in Reference Example 3 and Reference Example 4 and 
using N-[3-(chloromethyl)-6-fluoro-7-quinolinyl]acetamide hydrochloride obtained in Reference Example 24, the title 
compound was obtained. 

1 H-NMR (CDCI3) 5 1 .80 (4H, m), 2.52 (4H, m), 3.73 (2H, s), 4.24 (2H, br), 7.32 (2H, m), 7.89 (1 H, s), 8.69 (1 H,d, J = 
1.5 Hz). 

Reference Example 26 

N-[5-amino-2-(1-pyrrolidinyl)phenyl]-4-bromobenzamide 
[0374] 




To a solution of 4-bromo-N-(2-fluoro-5-nitrophenyl)benzamide (5.00 g, 14.7 mmol) in dimethyl sulfoxide (25 ml) was 
added pyrrolidine (6.15 ml, 73.7 mmol) and the mixture was stirred at 60°C for 30 min. Water was added to the reaction 
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solution, and the resulting precipitate was collected and washed with water. An aqueous solution (180 ml) of the ob- 
tained precipitate, reduced iron (4.12 g, 73.7 mmol) and calcium chloride (818 mg, 7.37 mmol) in 85% ethanol was 
refluxed under heating for 3 hrs. and allowed to cool. After celite filtration, the filtrate was concentrated and water was 
added to give N-[5-amino-2-(1-pyrrolidinyl)phenyM-bromobenzamide (5.00 g). 

J H-NMR (DMSO-d 6 ) 8 1 .85 (4H, m), 2.91 (4H, m), 4.91 (2H, br), 6.35 (1 H, d, J = 8.7 Hz), 6.91 (1 H, d, J = 8 7 Hz) 7 27 
(1H,s),7.75(2H,d,J=8.4Hz),7.82(2H,d,J = 8.4Hz),9.66(1H,s). 

Reference Example 27 

4-bromo-N-[3-formyl-6-(1-pyrrolidinyl)-7-quinolinyl]benzamide 
[0375] 




H 



[0376] By successively operating in the same manner as in Reference Example 8-1 ) and using N-[5-amino-2-(1 -pyr- 
rol.dinyl)phenyl]-4-bromobenzamide obtained in Reference Example 26, the title compound was obtained 
H-NMR (DMSO<1 6 ) 5 1 .91 (4H. m), 3.34 (4H, m), 7.41 (1 H, s), 7.78 (2H, d, J = 8.4 Hz), 7.99 (2H, d, J = 8 4 Hz) 8 07 
(1H,s),8.72(1H,s),9.00(1H,d,J = 2.2Hz),10.18(1H,s),10.34(1H,s). 

Reference Example 28 

N-(2-fluoro-3-nitrophenyl)acetamide 
[0377] 




[0378] To a solution (233 mL) of 2-fluoro-3-nitroaniline (18.2 g, 11 6 mol) in pyridine was added acetic anhydride (27 4 
mL, 291 mmol) and the mixture was stirrred at room temperature for 16 hrs. The reaction solution was concentrated 
under reduced pressure and the obtained residue was treated with isopropyl ether to give the title compound (1 9.2 g) 

1H-NMR(CDCI 3 ) 8 2.30 (3H, s), 7.24-7.34 (1H, m) , 7.56-7.70 (1 H, br), 7.72-7.81 (1H. m), 8.64-8.72 (1 H, m). 
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Reference Example 29 

N-(3-amino-2-fluorophenyl)acetamide 
[0379] 




[0380] To a solution (183 ml_) of N-(2-fluoro-3-nitrophenyl)acetamide (18.2 g, 91.7 mmo!) obtained in Reference 
Example 28 in ethanol were added 10% palladium carbon (1 .82 g) and cyclohexene (27.9 mL, 275 mmol) and the 
mixture was stirred under a nitrogen stream at 60°C for 21 hrs. Reaction liquid mixture was filtered after cooling in 
room temperature. The reaction solution was concentrated under reduced pressure and the obtained residue was 
treated with isopropyl ether to give the title compound (14.2 g) as a powder. 

1 H-NMR(CDCI 3 ) 5 2.20 (3H, s). 3.62-3.82 (2H. br), 6.48-6.58 (1 H, m), 6.85-6.94 (1 H, m), 7.28 - 7.46 (1 H, br), 7.56-7.76 
(1H,m). 

Reference Example 30 

8-fluoro-3-(1-pyrrolidinylmethyl)-7-quinoiinamine 
[0381] 




F 



[0382] By successively operating in the same manner as in Reference Example 6, Reference Example 2, Reference 
Example 3 and Reference Example 4 and using N-(3-amino-2-f luorophenyl) acetamide obtained in Reference Example 
29, the title compound was obtained. 

1H-NMR(CDCI 3 ) 8 1.80 (4H, m), 2.55 (4H, m) f 3.75 (2H, s), 4.11 (2H, br), 7.06 (1H, m), 7.40 (1H f d, J = 8.7 Hz), 7.96 
(1 H, m), 8.80 (1 H, d, J = 2.1 Hz). 

Reference Example 31 

2-methoxy-3-nitrobenzoic acid 
[0383] 




OMe 

[0384] 1N Sodium hydroxide was added to a solution (50 ml) of methyl 2-methoxy-3-nitrobenzoate (4.96 g, 23.5 
mmol) in methanol and the mixture was stirred at 50°C for 2 hrs. Methanol was evaporated under reduced pressure 
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and water was added The aqueous layer was acidified with 1 N hydrochloric acid, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated brine, and dried over anhydrous magnesium sulfate filtered 
and concentrated under reduced pressure. The obtained residue was recrystallized from hexane-ethyl acetate to give 
the title compound (4.37 g) as pale-yellow crystals. U 
melting point: 224-226°C 

'H-NMR (CDCI 3 ) 8 4.02 (3H, s), 7.25-7.34 (1 H, m), 7.91 (1 H, ddd. J = 0.6, 1 .8, 8.0 Hz), 8.10 (1 H. ddd, J = 0.8. 1 .8, 8.4 
Reference Example 32 

4-bromo-N-(2-methoxy-3-nitrophenyl)benzamide 
[0385] 




[0386] To a solution (350 ml) of 2-methoxy-3-nitrobenzoic acid (9.25 g, 46.9 mmol) obtained in Reference Example 
31 m tert-butanol was added triethylamine (9.9 ml, 70.35 mmol) and diphenylphosphoryl azide (11. 2 ml 51 6 mmol) 
and the mixture was heated under reflux for 5 hrs. ' 
[0387] The solvent was evaporated under reduced pressure and purified by silica gel column chromatography (hex- 
anerethyl acetate) to give the object compound as a mixture (13.0 g) with diphenylphosphoryl azide. To a solution (50 
ml) of this mixture in ethyl acetate was added 4N hydrogen chloride - ethyl acetate (1 00 ml), and the mixture was stirred 
at 50 C for 2 hrs. The mixture was concentrated under reduced pressure and the resulting crystals were washed with 
dusopropyl ether. To a suspension (1 50 ml) of the crystals in tetrahydrofuran was added 4-bromobenzoyl chloride (10 0 
g, 45.8 mmol) and triethylamine (17.5 ml, 125 mmol) was added dropwise under ice-cooling. The mixture was stirred 
at room temperature for 4 hrs. The mixture was diluted with ethyl acetate, washed with 1N sodium hydroxide water 
and saturated bnne, dried over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure The 
costal? reS ' dUe ^ reCrySta " ized fr0m hexane ■ ethyl ace,ate 10 9 ive the compound (14.2 g) as pale-yellow 

1 H-NMR (CDCI3) 8 3.99 (3H, s), 7.24-7.33 (1 H, m), 7.64-7.79 (5H, m). 8.53 (1 H, br) 8.78 (1 H, dd, J = 1 8 8 4 Hz) 
melting point: 1 62-1 63-C ' h 

Reference Example 33 

N-(3-amino-2-methoxyphenyl)-4-bromobenzamide 
[0388] 




[0389] To an aqueous solution (440 ml) of 4-bromo-N-(2-methoxy-3-nrtrophenyl)benzamide (14.21 g, 40 5 mmol) 
obtained .n Reference Example 32 in 90% ethanol were added reduced iron (11 .3 g, 20.3 mmol) and calcium chloride 
(2.25 g, 20.3 mmol), and the mixture was stirred at 1 00X for 4 hrs. Iron was Celite filtered, and the filtrate was washed 
with ethanol. Ethanol was evaporated under reduced pressure. The residue was diluted with ethyl acetate and washed 
with water and saturated bnne, dried over anhydrous magnesium sulfate, filtered and concentrated under reduced 
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pressure. The residue was recrystallized from hexane - ethyl acetate to give the title compound (11.18 g) as colorless 
crystals. 

1 H-NMR (CDC1 3 ) 5 3.76-3.82 (5H, m), 6.54 (1 H, dd, J = 1 .2, 7.8 Hz), 6.94^6.99 (1 H, m), 7.62-7.65 (2H, m), 7. 73-7. 77 
(2H, m), 7.82 (1 H, dd, J = 1 .5, 8.4 Hz), 8.37 (1H, br). 
melting point: 111-112°C 

Reference Example 34 

4-bromo-N-[3-(hydroxymethyl)-8-methoxy-7-quinolinyl]benzamide 
[0390] 




[0391] By successively operating in the same manner as in Reference Example 6 and using N-(3-amino-2-methox- 

yphenyl)-4-bromobenzamide obtained in Reference Example 33, the title compound was obtained. 

1 H-NMR (DMSO-d B ) 8 4.11 (3H, s), 4.73 (2H, d, J = 5.7 Hz), 5.48 (1H, t, J = 5.4 Hz), 7.71-7.78 (3H, m), 7.96-8.03 (3H, 

m), 8.22 (1 H, s), 8.87 (1 H, d, J = 1 .8 Hz), 1 0.02 (1 H, s). 

melting point: 1 85-1 87°C 

Reference Example 35 

4-bromo-N-[3-(chloromethyl)-8-methoxy-7-quinolinyI]benzamide hydrochloride 
[0392] 




[0393] By successively operating in the same manner as in reference example 2 and using 4-bromo-N-[3-(hydroxyme- 

thyl)-8-methoxy-7-quinolinyl]benzamide obtained in Reference example 34, the title compound was obtained. 

1 H-NMR (CD3OD) 6 4.09 (3H, s) , 5.07 (2H, s), 7.76 (2H, d, J = 8.4 Hz), 7.96 (2H, d, J = 8.8 Hz), 8.11 (1H, d, J = 9.2 

Hz), 8.52 (1 H, d, J = 9.0 Hz), 9.24 (2H, s). 

melting point: 167-169°C 
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Reference Example 36 

methyl 3-nitro-2-{[(trifluoromethyl)sulfonyl]oxy}benzoate 
[0394] 



MeQ 2 C 




[0395] Methyl 2-hydroxy-3-nitrobenzoate (1 0.03 g, 50.9 mmol) was dissolved in tetrahydrofuran (200 ml) and N N- 
di.sopropylethylamine (13.3 ml, 76.4 mmol) and N-(methylsulfonyl)-N- P henylmethanesulfonamide (21.82 g 61 mmol) 
were added under ice-cooling. The mixture was stirred at room temperature for 2 days. Tetrahydrofuran was evaporated 
under reduced pressure and the residue was dissolved in ethyl acetate. The solution was washed with saturated aque- 
ous sodium hydrogen carbonate, 1N hydrochloric acid, water and saturated brine, dried over anhydrous magnesium 
sulfate, filtered and concentrated under reduced pressure. The obtained residue was purified by silica gefcolumn 
chromatography (hexane:ethyl acetate) to give the title compound (1 6.7 g) as a pale-yellow oil 
iH-NMR(CDCI 3 )84.00(3H,s),760-7.68(1H,m),8.19-8.33(2H,m). Wwo.i. 

Reference Example 37 

methyl 3-nitro-2-vinylbenzoate 
[0396] 




[0397] To a solution (150 ml) of methyl 3-nitro-2-{[(trifluoromethyl)sulfony0oxy}benzoate (1 0 g, 30.4 mmol) obtained 
.n Reference Example 36 in DMF were added vinyl tri-n-butyl tin (10.7 ml, 36.48 mmol) and tetrakistriphenylphosphine 
palladium (1 .76 g, 1 .52 mmol) under a nitrogen flow, and the mixture was stirred at 80°C for 4 hrs The mixture was 
diluted w,th ethyl acetate, washed with water, saturated aqueous sodium hydrogen carbonate and saturated brine 
dned over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure. The obtained residue 
was punfied by sil.ca gel column chromatography (hexane:ethyl acetate) to give the title compound (4 91 g) as pale- 
yellow crystals, r x »; spaic 

'H-NMR (CDCI 3 ) 5 3.89 (3H, s), 5.24 (1H, dd, J = 1 .0, 17.6 Hz), 5.42 (1H, dd, J = 1.2, 11 8 Hz) 7 17 (1 H dd J - 11 4 

17.6 Hz), 7.44-7.52 (1H, m), 7.89 (1 H, dd, J = 1.4, 8.4 Hz), 7.98 (1H, dd, J = 1.6, 7 8 Hz) 
melting point: 44-45°C 
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Reference Example 38 

3-nitro-2-vinylbenzoic add 
5 [0398] 



10 




15 [0399] To a solution (50 ml) of methyl 3-nitro-2-vinylbenzoate (4.91 g, 23.7 mmol) obtained in Reference Example 
37 in methanol was added 1N sodium hydroxide (50 ml, 50 mmol) , and the mixture was stirred at 50°C for 1 hr. 
Methanol was evaporated under reduced pressure and water was added. The aqueous layer was washed with diiso- 
propyl ether. The aqueous layer was acidified with 1 IM hydrochloric acid, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, tittered and 

20 concentrated under reduced pressure. The obtained residue was recrystallized from hexane - ethyl acetate to give the 
title compound (4.23 g) as pale-yellow crystals. 

1 H-NMR (CDCI 3 ) 5 5.26 (1 H, d, J = 1 8.0 Hz), 5.40 (1 H, dd, J = 0.6, 1 3.2 Hz), 7.21 (1 H, dd, J = 1 1 .4, 1 7.6 Hz), 7.42-7.49 
(1H, m), 7.83 (1H, dd, J = 1.2, 8.2 Hz), 8.05 (1H, dd, J = 1.2, 7.8 Hz), 10-12 (1H, br). melting point: 166-167°C(crys- 
tallization solvent : hexane - ethyl acetate) 

25 

Reference Example 39 

tert-butyl 3-nitro-2-vinylphenylcarbamate 
30 [0400] 



35 




40 [0401] To a solution (400 ml) of 3-nitro-2-vinylbenzoic acid (7.86 g, 40.7 mmol) obtained in Reference Example 38 
in tert-butanol were added triethylamine (8.6 ml, 61.1 mmol) and diphenylphosphoryl azide (9.65 ml, 44.8 mmol), and 
the mixture was heated under reflux for 24 hrs. The solvent was evaporated under reduced pressure, and the residue 
was purified by silica gel column chromatography (hexane:ethyi acetate) to give the title compound (9.99 g) as pale- 
yellow crystals. 

45 1 H-NMR (CDCI3) 5 1.52 (9H, s) , 5.43 (1H, dd, J = 1.0, 18.0 Hz), 5.72-5.78 (1H, m), 6.82 (1H, dd, J = 11.4, 18.4 Hz), 
7.02 (1 H, br), 7.33-7.38 (1H, m), 7.42-7.59 (1H, m), 8.42 (1H, d, J = 8.4 Hz), 
melting point: 120-121°C 
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Reference Example 40 

tert-butyl3-amino-2-ethylphenylcarbamate 
[0402] 



M Me O 

Me J ji 

Me^O^ 




Et 



[0403] To a solution (100 ml) of tert-butyl 3-nitro-2-vinylphenylcarbamate (5.0 g, 18.9 mmol) obtained in Reference 
Example 39 in ethanol was added 5% palladium carbon (1 g), and the mixture was stirred under a hydrogen atmosphere 
at room temperature for 5 hrs. Palladium carbon was removed by Celite filtration, and the solvent was evaporated 
under reduced pressure. The obtained residue was purified by silica gel column chromatography (hexanerethyl acetate) 
to give the title compound (3.88 g) as pale-yellow crystals. 1 ' 

iH-NMR(CDCI 3 )51.15(3H,t.J = 7.8H2),1.51 (9H,s), 2.52(2H,q, J = 7.5 Hz). 3.62 (2H, br), 6.21 (1H br) 648 (1H 
dd,J = 1.2,8.1Hz),6.96-702(1H > m),7.16(1H,d,J = 8.4H2). ".48 (i H, 

melting point: 1 09-1 1 0°C 



Reference Example 41 

tert-butyl 3-[(4-bromobenzoyl)amino]-2-ethylphenylcarbamate 
[0404] 



... Me O 
Me^ ji 

Me^CT^N 
H 




[0405] Toasolution (50 ml) of tert-butyl 3-amino-2^hylphenylcarbamate (3.78 g, 16.0 mmol) obtained in Reference 
Example 40 in tetrahydrofuran were added triethylamine (6.70 ml, 48 mmol) and 4-bromobenzoylchloride (3 87 g 1 7 6 
mmol) under ice-cooling, and the mixture was stirred for 1 hr. The mixture was diluted with ethyl acetate, washed with 
1 N sod.um hydroxide, water and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evap- 
orated under reduced pressure and the obtained residue was recrystallized from hexane - ethyl acetate to give the Wb 
compound (6.58 g) as pale-yellow crystals. a 

melting point: 181-183°C 
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Reference Example 42 



N-(3-amino-2-ethylphenyl)-4-bromobenzamide 



[0406] 




[0407] To a solution of tert-butyl 3-[(4-bromobenzoyl)amino]-2-ethylphenylcarbamate(6.48 g, 15.45 mmol) obtained 
in Reference Example 41 in ethyl acetate-tetrahydrofuran (50 ml - 30 ml) was added 4N hydrogen chloride - ethyl 
acetate (60 ml), and the mixture was stirred at 60°C for 3 hrs. Water and potassium carbonate were successively 
added, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, filtered 
and concentrated under reduced pressure to give the title compound (4.53 g) as colorless crystals. 
1 H-NMR (CDCI 3 ) 5 1.20 (3H, d. J = 7.6 Hz), 2.57 (2H, q t J = 7.6 Hz), 3.70 (2H, br), 6.61 (1H, dd, J = 1.2, 7.8 Hz), 
7.02-7.09 (1 H, m), 7.16-7.20 (1 H, br), 7.60-7.64 (3H, m), 7.73 (2H, d, J = 8.4 Hz), 
melting point: 169-170°C 

Reference Example 43 

4-bromo-N-[8-ethyl-3-(hydroxymethyl)-7-quinolinyl]benzamide 



[0409] By successively operating in the same manner as in Reference Example 6 and using N-(3-amino-2-ethylphe- 
nyl)-4-bromobenzamide obtained in Reference Example 42, the title compound was obtained. 
1 H -NMR (DMSOd 3 ) 8 1 .1 5 (3H, t, J = 7.4 Hz), 3.28 (2H, q. J = 7.0 Hz), 4.74 (2H, s), 5.46 (1 H, t, J = 3.6 Hz), 7.54 (2H, 
d, J = 8.8 Hz), 7.72-7.80 (3H, m), 7.84-8.00 (2H, m), 8.22 (1H, s), 8.89 (1 H, d, J = 1 .8 Hz), 10.25 (1 H, s). 
melting point: 202-204°C 

Reference Example 44 

4-bromo-N-[3-(chloromethyl)-8-ethyl-7-quinolinyl]benzamide hydrochloride 



[0408] 



Br 




OH 



[0410] 
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[0411] By operating in the same manner as in Reference Example 2 and using 4-bromo-N-[8-ethyl-3-(hydroxyme- 
thyl)-7-quinolinyl]benzamide obtained in Reference Example 43, the title compound was obtained 
'H-NMR (CD 3 OD) 5 1 .30 (3H, t, J = 7.6 Hz), 3.33 (2H. q, J = 7.4 Hz). 5.10 (2H. s), 7.75 (2H, d, J = 8.8 Hz), 7 96 (2H 
d. J = 8.8 Hz). 8.1 4 (1H.d, J = 8.8 Hz), 8.26 (1H.d, J =8.8 Hz). 9.28-9.30 (2H m * 
melting point: 170-172°C 

Reference Example 45 

^-chloro-N-p-tchloromethylJ^-quinolinylin.r-biphenylJ^-carboxamide 
[0412] 




[0413] By operating in the same manner as in Reference Example 22 and using 4'-chloro-N-[3-<1 -pyrrolidinylmethyl)- 
7-qu.nohnyl][1 ^-biphenyH-carboxamide obtained in Reference Example 6, the title compound was obtained 
H-NMR (DMSO-d 6 ) 5 5.01 (2H, s). 7.58 (2H. d. J = 8.6 Hz), 7.82 (2H, d. J = 8.6 Hz), 7.89 (2H, d, J = 8.6 Hz) 8 02 
(2H, m), 8.1 3 (2H, d, J = 8.6 Hz). 8.37 (1 H, d. J = 2.0 Hz). 8.63 (1 H. d, J = 1 .7 Hz), 8.82 (1 H, d, J = 2.2 Hz). 1 0.67 (IH.s). 

Reference Example 46 



N-(3-amino-2-methylphenyl)-4-bromobenzamide 
[0414] 




[0415] By operating in the same manner as in Reference Example 33 and using 4-bromo-N-(2-methyl-3-nifrophenyl) 
benzamide, the title compound was obtained. 

1 H NMR (DMSO-de) 5 1 .90 (3H, s), 4.91 (2H, s), 6.48 (1 H, d, J = 7.6 Hz), 6.55 (1 H, d, J = 8.0 Hz), 6.88 (1 H m) 7 72 
(2H,d, J = 8.6 Hz), 7.90 (2H,d, J = 8.6 Hz), 9.81 (1H,s). ' 
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Reference Example 47 

4-bromo-N-(3-formyl-8-methyl-7^uinolinyl)benzamide 
[0416] 

H 




[041 7] By operating in the same manner as in Reference Example 8-1 ) and using N-(3-amino-2-methylphenyl)-4-bro- 
mobenzamide obtained in Reference Example 46, the title compound was obtained. 

1H NMR (DMSO-d 6 ) 6 2.69 (3H, s), 7.78 (2H, d, J = 8.8 Hz), 7.80 (1 H, d, J = 8.8 Hz), 8.01 (2H, d, J = 8.8 Hz), 8.07 
(1 H. d, J = 8.8 Hz), 8.94 (1 H, d, J = 2.2 Hz), 9.32 (1 H, d, J = 2.2 Hz), 1 0.26 (1 H, s), 1 0.46 (1 H, s). 

Reference Example 48 

4-bromo-N-[3-(hydroxymethyl)-8-methyl-7-quinolinyl]benzamide 
[0418] 




[0419] By operating in the same manner as in Reference Example 1 and using 4-bromo-N-(3-formyl-8-methyl-7-qui- 
nolinyl)benzamide obtained in Reference Example 47, the title compound was obtained. 

X H NMR (DMSOd 6 ) 5 2.65 (3H, s), 4.74 (2H, d, J = 5.4 Hz), 5.48 (1 H, t, J = 5.4 Hz), 7.60 (1 H, d, J = 8.7 Hz), 7.78 (2H, 
d, J = 8.1 Hz), 7.82 (1 H, d, J = 8.7 Hz), 7.99 (2H, d, J = 8.1 Hz), 8.22 (1 H, d, J = 1 .5 Hz), 8.89 (1 H, d, J = 1 .5 Hz), 1 0.31 
(1H, s). 

Reference Example 49 

4-bromo-N-[3-(chloromethyl)-8-methyl-7-quinolinyl] benzamide hydrochloride 
[0420] 




[0421] By operating in the same manner as in Reference Example 2 and using 4-bromo-N-[3-(hydroxymethyl)-8-me- 
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thyl-7-quinolinyl]benzamide obtained in Reference Example 48, the title compound was obtained 

* iT^T! 5 o S)> 5 09 (2H * S) ' 7 76 (2H ' d ' J - 6 6 H2) ' 7 97 < 2H ' d ' J = 6 6 Hz ). 8 °9 ( 1 H - J = 9.0 
Hz), 8.24 (1H, d, J = 9.0 Hz), 9.25 {1H, d, J = 2.1 Hz), 9.26 (1H, d, J = 2.1 Hz). 

Reference Example SO 

8-methyl-3-(1-piperidinylmethyl)-7-quinolinylamine 
[0422] 




ft , 0peratin9 in the same manner 35 in Reference Example 3 and Reference Example 4 and using 4-bro- 
mo-N-[3-(chloromethyl)-8-methyl-7-quinolinyllbenzamide hydrochloride obtained in Reference Example 49 the title 
compound was obtained. 

'H-NMR (CDCI3) 5 1.43 (2H, m), 1.56 (4H, m), 2.40 (4H, m), 2.59 (3H, s), 3.59 (2H, s), 4.02 (2H s) 6 97 (1H d J- 
8.8 Hz), 7.47 (1 H, d, J= 8.6 Hz), 7.88 (1H, d, J= 1.8 Hz), 8.77 (1H, d, J= 2.0 Hz). 

Reference Example 51 

3"(1-azepanylmethyl)-8-methyl-7-quinolinylamine 
[0424] 




? kT^u 9 '" Same manner 38 in Reference ^P'* 3 and Reference Example and using 4-bro- 
rno-N-[3-(chloromethyl)-8-methyl-7^uinolinyl]ben2amide hydrochloride obtained in Reference Example 49 the title 
compound was obtained. 

(1 H, d, J = 8.8 Hz), 7.89 (1 H, d, J = 2.2 Hz), 8.81 (1 H, d, J = 2.2 Hz). 
Reference Example 52 

N-p-fchloromethylJ-S-methyl^uinolinyll^'-fluoroIl.l^biphenylJ-^carboxamide 
[0426] 
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[0427] By operating in the same manner as in Reference Example 22 and using 4'-fluoro-N-{8-methyl-3-(1 -pyrrolidi- 
nylmethylJ-y-quinoiinylJIIJ'-biphenyll^-carboxamide obtained in Reference Example 19, the title compound was ob- 
tained. 

*H-NMR (DMSO-de) 8 2.68 (3H f s), 5.04 (2H, s), 7.25-7.42 (2H, m), 7.70 (1H, d, J = 8.8 Hz), 7.74-7.93 (5H, m), 8.15 
(2H, d, J = 8.4 Hz), 8.42 (1H, d, J = 2.4 Hz); 9.00 (1H, d, J = 2.2 Hz), 10.32 (1 H, s). 

Reference Example 53 

N-(5-amino-2-methylphenyl)-4-bromobenzamide 



[0429] By operating in the same manner as in Reference Example 33 and using 4-bromo-N-(2-methyl-5-nitrophenyl) 
benzamide, the title compound was obtained. 

'H-NMR(CDCI 3 ) 8 2.22 (3H, s), 3.66 (2H, br), 6.42-6.52 (1 H, m), 6.99 (1 H, d, J = 8.0 Hz), 7.44-7.50 (1 H, m), 7.54-7.68 
(3H, m), 7.73 (2H, d, J = 8.4 Hz). 

Reference Example 54 

4-bromo-N-(3-formyl-6-methyl-7-quinolinyl)benzamide 



[0431] By operating in the same manner as in Reference Example 8-1) and using N-(5-amino-2-methylphenyl)-4-bro- 
mobenzamide obtained in Reference Example 53, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 2.52 (3H, s), 7.79 (2H, d, J = 8.4 Hz), 7.98 (2H, d, J = 8.4.Hz), 8.09 (1H, s), 8.31 (1H, s), 8.85 
(1 H, m), 9.22 (1 H, m), 1 0.22(2H, s). 



[0428] 




[0430] 
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Reference Example 55 

4-bromo-N-[3-(hydroxymethyl)-6-methyl-7-quinolinyl]benzarnide 
[0432] 




[0433] By operating in the same manner as in Reference Example 1 and using 4-bromo-N-(3-formyl-6-methyl-7-qui- 
nolmyljbenzamide obtained in Reference Example 54, the title compound was obtained 

iH-NMR(DMSO-d 6 ) 8 2.44 (3H, s), 4.71 (2H, d, J = 4.8 Hz), 5.46 (1H, m), 7.78 (2H, d, J = 8.4 Hz), 7.84 (1H, s), 7.98 
(2H f d, J =8.4 Hz), 8.07 (1H,s), 8.15 (1H,m), 8.80 (1H,m), 10.18 (1H,s). 

Reference Example 56 

4-bromo-N-t3-(chloromethyl)-6-methyl-7-quinolinylIbenzam»de hydrochloride 
[0434] 



XJ H 



[0435] By operating in the same manner as in Reference Example 2 and using 4-bromo-N-[3-(hydroxymethyl)-6-me- 
thyl-7-quinolinyl]benzamide obtained in Reference Example 55, the title compound was obtained 
lH-NMR(DMSO-d 6 ) 5 2. 55 (3H, s), 5.08 (2H, S), 7.79 (2H, d, J = 8.4 Hz), 8.00 (2H, d, J = 8.4 Hz), 8.10 (1H s) 8 50 
(1H,s),8.80(1H,s),9.16(1H,s),10.34(1H,s). ' ' 

Reference Example 57 

^-fluoro-N^S-formyl-S-methyl^-quinolinyOIIJ'-biphenyH^arboxamide 
[0436] 



H 




[0437] By operating in the same manner as in Reference Example 50 and using 4-bromo-N-(3-formyl-8-methyl- 
7-quinolinyl)benzamide obtained in Reference Example 47, the title compound was obtained 

tH-NMR (DMSO-d 6 ) 5: 2.72 (3H, s), 7.30-7.44 (2H, m), 7.79-7.93 (5H, m), 8.06-8.20 (3H, m), 8.96 (1H, d, J = 2.2 Hz), 
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9.33 (1H, d, J = 2.2 Hz), 10.27 (1H, s), 10.43 (1H, s). 
melting point: 236-239°C (dec.) (crystallization 
solvent : ethyl acetate - tetrahydrofuran) 

Reference Example 58 

4^fluoro-N-[3-(1-hydroxyethyl)^^^ 
[0438] 



Me 




[0439] To a solution (30 ml) of 4'-fluoro-N-(3-formyl-8-me^ (1 9) ob- 

tained in Reference Example 57 in dry tetrahydrofuran was added 3M methylmagnesium bromide (8.7 ml) under a 
nitrogen flow at room temperature, and the mixture was stirred at room temperature for 16 hrs. Water was carefully 
added to the reaction solution, and the mixture was extracted with ethyl acetate - tetrahydrofuran. The extract was 
washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced 
pressure and the obtained residue was crystallized from ethyl acetate - diethylether to give the title compound (0.85 
g) as pale-yellow crystals. 

1 H-NMR (DMSO-d 6 ) 5: 1.48 (3H, d, J = 6.2 Hz), 2.68 (3H, s). 4.90-5.10 (1H, m), 5.49 (1H, d. J = 4.4 Hz), 7.27-7.41 
(2H, m), 7.62 (1 H, d, J = 8.8 Hz), 7.75-7.90 (5H, m), 8.15 (2H, d, J = 8.4 Hz), 8.23 (1H, d, J = 2.2 Hz), 8.94 (1H, d, J 
= 2.2 Hz), 10.27 (1H,s). 

melting point: 189-192°C (crystallization solvent: ethyl acetate - diethylether) 
Reference Example 59 

N-[3-(1 -chloroethyl)-8-methyl-7-quinolinyl]-4'-f luoro[1 ,r-biphenyl]-4-carboxamide 
[0440] 



Me 




[0441] By operating in the same manner as in Reference Example 2 and using 4'-fluoro-N-[3-(1 -hydroxyethyl)-8-me- 
thyl-7-quinolinyl][1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 58, the title compound was obtained. 
1 H-NMR (DMSO-de) 5: 1 .97 (3H, d, J = 6.9 Hz), 5.66 (1 H, q, J = 6.9 Hz), 7.27-7.41 (2H, m), 7.71 (1 H, d, J = 8.8 Hz), 
7 76-7.96 (5H, m), 8.15 (2H, d, J = 8.1 Hz), 8.49 (1 H,d, J = 2.2 Hz), 9.07 (1 H, d, J = 2.2 Hz), 10.35 (1 H. s). 
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Reference Example 60 

A'-fluoro-N-p-CI-hydroxypropylJ-S-methyl-Z-quinolinyllll.V-biphenyll-^carboxamide 
[0442] 




"P 6 ' 31 '" 9 ln the same manner as in Reference Example 58 and using 4"-f luoro-N-(3-formyl-8-methyl-7-qui- 
?u X ' - b| P h enylI-4-carboxamide obtained in Reference Example 57, the title compound was obtained 
1 H-NMR (DMSO-d 6 ) 5: 0.89 (3H, t, J = 7.3 Hz), 1 .68-1 .88 (2H, m), 2.68 (3H, s), 4.67-4.80 (1 H. m). 5.47 (1H d J - 4 4 
Hz), 7^26-7.41 (2H, m). 7.61 (1H, d, J = 8.8 Hz), 7.73-7.90 (5H, m), 8.09-8.25 (3H, m), 8.91 (1H, d, J = 2.2 Hz), 10.28 
(1 H, S). 

melting point: 204~208°C (crystallization solvent : diethylether) 

Reference Example 61 

N-[3-(1-chloropropyl)-8^ 

[0444] 




[0445] By operating in the same manner as in Reference Example 2 and using 4'-fIuoro-N-[3-(t-hydroxypropyl)- 
8-methyl-7-quinolinyl][1,r-biphenyG^carboxamide obtained in Reference Example 60, the title compound was ob- 

13 in GO. 

1H-NMR (DMSOd 6 ) 8: 1 .01 (3H, t, J = 7.5 Hz), 2.12-2.37 (2H, m), 2.68 (3H, s), 5.37 (1H, t, J = 7.1 Hz). 7.26-7 44 (2H 

« i H ' d ' J = 8 8 H2)> 7 - 75 " 7 95 (5H ' m, ■ 8 05 " 8 22 (2H ' m) ' 8 42 ( 1 H - J = 2 2 Hz), 9.02 (1 H, d, J = 2.2 Hz)' 
10.33 (1H, s). " 
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Reference Example 62 

4'-nuoro-N-{3-[hydroxy(phenyl)me^ 
[0446] 




[0447] By successively operating in the same manner as in Reference Example 58 and using 4'-fluoro-N-(3-formyl- 
S-methyl-y-quinolinyOII.V-biphenylH-carboxamide obtained in Reference Example 57, the title compound was ob- 
tained. 

1 H-NMR (DMSO-d 6 + H 2 0) 5: 2.64 (3H, s), 6.01 (1H, s), 7.20-7.53 (7H, m), 7.64 (1 H, d, J = 8.8 Hz), 7.77-7.91 (5H, 
m), 8.14 (2H, d, J = 8.4 Hz), 8.34 (1 H, br), 8.92 (1 H, d, J = 2.2 Hz), 10.30 (1H, s). 
melting point: 182-186°C (crystallization solvent : ethyl acetate - diisopropyl ether) 

Reference Example 63 

N-{3-[chloro(phenyl)methyl]-8-methyl-7-quinolinyl}-4 , -fluoro[1,1'-biphenyl]-4-carboxamide 
[0448] 




[0449] By successively operating in the same manner as in Reference Example 2 and using 4'-fluoro-N-{3-[hydroxy 
(phenyl)methyl]-8-methyl-7-quinolinyl}[1 ,1 '-biphenyIl-4-carboxamide obtained in Reference Example 62, the title com- 
pound was obtained. 

1 H-NMR (DMSO-d 6 ) 8: 2.67 (3H, s), 6.84 (1H, s), 7.25-7.50 (5H, m), 7.53-7.63 (2H, m), 7.70 (1H, d, J = 8.8 Hz), 
7.75-7.96 (5H, m), 8.10-8.21 (2H, m), 8.45 (1H, d, J = 2.2 Hz), 9.02 (1H, d, J = 2.5 Hz), 10.34 (1H, s). 
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Reference Example 64 

N-[3-(chloromethyl)-6-meth^ 
[0450] 




[0451] By operating in the same manner as in Reference Example 22 and using 4'-fluoro-N-[6-methyl-3-(1-pyrrolidi- 
nylmethyl)-7-quinolinyl][1,r-biphenyl]-4-carboxamide obtained in Reference Example 37, the title compound was ob- 
tained. 

'H-NMR (DMSO-de) 5 2. 50 (3H, s). 5.02 (2H, s), 7.36 (2H, m), 7.80-7.90 (5H, m), 8.12-8.18 (3H m) 8 34 (1H d J - 
1.8Hz),8.90(1H,d,J=2.2Hz),10.17(1H,s). V ' 



Reference Example 65 

2-methyl-1 ,2,3,4-tetrahydrobenzo[b][1 ,6] naphthyridin-7-amine 
[0452] 




[0453] A solution of 2,4-diaminobenzaldehyde (1 .00 g, 7.34 mmol), 1 -methyl-4-piperidinone (1 .08 ml 8 81 mmol) 
and 4N aqueous sodium hydroxide solution (11 ml) in ethanol (70 ml) was stirred at 60°C for 16 hrs and the solvent 
was evaporated under reduced pressure. The residue was dissolved in ethyl acetate, washed with aqueous potassium 
carbonate solution and saturated brine, and dried over anhydrous sodium sulfate. The obtained crude product was 
purified by NH-silica gel chromatography (elute solvent; ethyl acetate) and treated with ethyl acetate - isopropyl ether 
(1 :5) to give the title compound (666 mg) as a powder. 

1 H-NMR (DMSO-d 6 ) 8: 2.37 (3H, s), 2.71 (2H, t, J = 6.0 Hz), 2.96 (2H, t, J = 6.0 Hz), 3.56 (2H s) 5 58 (2H br) 6 80 
(1H,d,J=2.1Hz),6.87(1H,dd,J = 2.1,8.4Hz),7.48(1H,d,J = 8.4Hz),7.64(1H,s). ' 
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Reference Example 66 

7-amino-8-methyl-3-quinolinecarboaldehyde 
5 [0454] 



10 




15 

[0455] A suspension of 2-methyl-1,3-benzenediamine (30.0 g, 246 mmol) and 2-dimethylamtnomethylene-1,3-bis 
(dimethylimmonio)propane bis-tetrafluoroborate (263 g, 737 mmol) in isopropanol (500 ml) was heated under reflux 
with stirring for 16 hrs. and allowed to cool to room temperature. To the reaction solution was added 1N hydrochloric 
acid (500 ml). The mixture was stirred at 70°C for 5 hrs. with heating and allowed to cool to room temperature. The 

20 resulting precipitate was collected and washed with water, acetonitrile and isopropyl ether. A suspension of the obtained 
precipitate (61 .6 g) and potassium carbonate (1 70 g, 1 .23 mol) in ethyl acetate (500 ml)-water (500 ml) was vigorously 
stirred with heating at 90°C and allowed to cool to room temperature. The organic layer was separated, washed with 
saturated brine, dried over sodium sulfate and passed through silica gel (100 g) packed in a glass filter. The solvent 
was evaporated under reduced pressure and the obtained crude product was treated with isopropyl ether to give the 

25 title compound (35.4 g) as a powder. 

1 H-NMR (DMSO-d 6 ) 6: 2.43 (3H, s), 6.17 (2H, br), 7.15 (1H, t, J = 8.7 Hz), 7.71 (1H, d, J = 8.7 Hz), 8.51 (1H, d, J = 
2.4 Hz), 9.04 (1H, d, J = 2.4 Hz), 10.03 (1H, s). 

Reference Example 67 

30 

8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinamine 
[0456] 

35 



40 




Me 

[0457] To a suspension of 7-amino-8-methyl-3-quinolinecarboaWehyde (21 .00 g, 1 1 2.8 mmol) obtained in Reference 
Example 66 in dichloroethane (210 ml) were added pyrrolidine (28.28 ml, 145.0 mmol) and triacetoxy sodium borohy- 

45 dride (35.84 g, 1 69.2 mmol), and the mixture was stirred at room temperature for 4.5 hrs. To the reaction solution was 
added saturated aqueous sodium hydrogen carbonate and the mixture was vigorously stirred. The organic layer was 
separated and concentrated under reduced pressure. The residue was purified by NH-silica gel column (Fuji Silysia 
Chemical Lyd., Pro. No. DM1 020, eluting solvent: ethyl acetate) to give the title compound (25.7 g) as a viscous oil. 
1 H-NMR (CDCI 3 ) 8: 1.79 (4 H, m), 2.54 (4H, m), 2.59 (3H, s), 3.74 (2H, s), 3.98 (2H, s), 6.98 (1H, d, J=8.6Hz), 7.47 

50 (1 H, d, J=8.8Hz), 7.91 (1 H, d, J=2.2Hz), 8.76 (1 H, d, J=2.2Hz). 



55 
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Reference Example 68 

2-fluoro-4-(4-fluorobutoxy)benzoicacid 
[0458] 




SSJ nn ^ T^! < 357 9. 23-1 mmol) was added dropwise to a mixture of 2-fluoro^-hydroxybenzoio 
ac,d (3M g, 19.2 mmol), ethanol (11 .5 ml) and water (2.3 ml), potassium hydroxide (2.37 g, 42.3 mmol) at 80°C and 
the m,xture was stirred at SOX for 17 hrs. The solvent was evaporated under reduced pressure. The residue' was 

S^o^ 
^(W 
Reference Example 69 

fluoro-4-(4,4,4-trifluorobutoxy)benzoic acid 
[0460] 




[0461] By operating in the same manner as in Reference Example 68 and using 1 ,1 ,1 -trifluoro-4-iodobutane, the title 
compound was obtained as colorless powder 

JliT" ^HzM^OH^r 2 ' ^ <2H ' ^ ' (2H ' U J=6 3H2) - 6 89 (1K 1 J=2 0HZ) ' 6 90 < 1H ' m > 784 
Reference Example 70 
4-(2-ethoxyethoxy)-2-fluorobenzoic acid 
[0462] 



F O 




[0463] By operating in the same manner as in Reference Example 68 and using 1 -bromo-2-ethoxyethane, the title 
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compound was obtained as colorless powder. 

1 H-NMR (DMSO-de) 8: 1 .1 1 (3H, t, J=7.0Hz), 3.48 (2H f q, J=7.0Hz), 3.68 (2H, m), 4. 1 6 (2H, m), 6.87 (1 H t d, J=1 .7Hz), 
6.89 (1H, m), 7.79 (1H, m), 12.84 (1H, s). 

Reference Example 71 

2-fluoro-4-(3-methylbutoxy)benzoicacid 



[0465] By operating in the same manner as in Reference Example 68 and using 1 -iodo-3-methyl butane, the title 
compound was obtained as colorless powder. 

1 H-NMR (DMSO-d 6 ) 5: 0.93 (6H, d, J=6.6Hz), 1 .62 (2H, q, J=6.8Hz), 1.77 (1H, s), 4.07 (2H f t, J=6.7Hz), 6.87 (2H, m), 
7.81 (1H,t,J=8.7Hz), 12.85 (1H, s). 

Reference Example 72 

methyl 4-[(1 Z)-2-nitropenta-1 -enyi]benzoate 



[0467] n-Butylamine (8.31 ml, 84.1 mmol) and methyl 4-formylbenzoate (10.6 g, 64.7 mmol) was heated with reflux 
benzene (50 ml) in a Dean-Stark trap until a theoretical amount of water was recovered. The solvent was evaporated 
under reduced pressure. To the residue were added glacial acetic add (30 ml) and n'rtrobutane (10.0 g, 97.0 mmol), 
and the mixture was stirred at 1 1 0°C for 4 hrs. and allowed to cool to room temperature. The insoluble materials were 
filtered off and dried to give the title compound (7.53 g) as a pale-yellow powder. 

1 H-NMR (CDCl 3 ) 8: 1.00 (3H, t, J=7.5Hz), 1.67 (2H, m), 2.78 (2H, m), 3.95 (3H, s), 7.45 (2H, d, J=8.1Hz), 8.01 (1H, 
s), 8.10 (2H, ddd, J=8.2, 2.0, 1.8Hz). 

Reference Example 73 

Methyl 4-(2-oxopentyl)benzoate 



[0464] 




[0466] 




[0468] 



O 



Me 
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[0469] To a solution (82 ml) of methyl 4-[(1 Z)-2-nitropenta-1-enyrjbenzoate (5.50 g, 22.0 mmol) obtained in Reference 
. X !^ e and ir ° n P ° wder {?A0 9 ' 132 mmol) in meth a"°' was added dropwise cone, hydrochloric acid (37 0 ml) 
at 65 C and the mixture was stirred at 65°C for 4 hrs. The solvent was evaporated under reduced pressure Water 
was added to the residue, andthe mixture was extracted with diethyl ether and washed with saturated aqueous sodium 
hydrogen carbonate. The solvent was evaporated under reduced pressure and the residue was purified by silica gel 
yellow n |iquid mat09raPhy (6 ' Utin9 S °' Vent; hexane:ethyl acetate = 4 : t0 9 ive the « tle compound (2.53 g) as a pale- 

7qq'!ph i ? ou ( f ' l ' J=7 3HZ) ' 1 59 (2H ' m) * 244 {2H ' *' J=7 - 3Hz >' 374 < 2H ' s >- 3 91 < 3H - s >- 7 27 (2H, m), 

/ .s*y \an, at, J=B.b, 1 .MnZ). 

Reference Example 74 

4-(2-oxopentyl)benzoic acid 
[0470] 




[0471] A mixture of methyl 4-(2-oxopentyl)benzoate (2.84 g, 12.9 mmol) obtained in Reference Example 73 1N 
aqueous sodium hydroxide solution (20 ml) and methanol (30 ml) was stirred at 65°C for 1 hr and the solvent was 
evaporated under reduced pressure. The residue was dissolved in water and acidified by adding 1 N hydrochloric acid 
The insoluble matenals were filtered off and dried to give the title compound (2.00 g) as a pale-yellow powder 
1 H-NMR (DM^d 6 ) 8. 0 82 (3H. t, J=7.4Hz), 1 .49 (2H, m), 2.50 (2H, m), 3.85 (2H, s), 7.30 (2H, d, J=8.5Hz), 7.88 (2H, 
ul, J=o.o, i.yrlZJ, 12.82 (1H, s). 



Reference Example 75 

4-(2-oxobutyl) benzoic acid 



[0472] 




[0473] By operating in the same manner as in Reference Example 74 and using methyl 4-(2-oxobutyl)benzoate the 
trtle compound was obtained as colorless powder 

tit" J^A^^zrilssTHls) ' J=7 ' 2HZ) ' 2 (2H ' q ' J=? 3HZ) ' 3 (2H ' S) ' 7 (2H> *' J=84, 1 ** 7 87 {2H ' 
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Reference Example 76 

4-(2-oxohexyl)benzoic acid 
5 [0474] 



o 



10 




is [0475] By operating in the same manner as in Reference Example 74 and using methyl 4-(2-oxohexyl)benzoate, the 
title compound was obtained as colorless powder. 

1 H-NMR (DMSO-d 6 ) 5: 0.83 (3H, t t J=7.3Hz), 1.22 (2H, m), 1.44 (2H, m), 2.50 (2H, m), 3.85 (2H, s), 7.28 (2H, d, 
J=8.4Hz), 7.86 (2H, dt, J=8.3, 1 .8Hz), 12.83 (1 H, s). 

20 Reference Example 77 

Methyl 4-(3-methyl-2-oxobutyl)benzoate 
[0476] 



o 



30 

Me 




Me 



35 

[0477] A mixture of zinc powder (1 .70 g, 26.0 mmol), 1 ,2-dibromoethane (0.087 ml, 1 .0 mmol) and THF (2 ml) was 
stirred at 65°C for 1 5 min. and the mixture was allowed to cool to room temperature. To the reaction solution was added 
trimethylsilyl chloride (0.1 ml, 0.8 mmol) and the mixture was stirred at room temperature for 1 hr. and cooled to 0°C. 
To the reaction solution was added dropwise a solution (11 ml) of methyl 4-(bromomethyl)benzoate (4.93 g, 21 .5 mmol) 

40 in THF at 0°C and the mixture was stirred at 5°C for 3 hrs. to give an organic zinc mixture. A mixture of copper cyanide 
(1 .75 g, 20.0 mmol), lithium chloride (1 .70 g, 40.0 mmol) and THF (20 ml) was cooled to -70°C and the organic zinc 
mixture was added. The mixture was heated to -20°C and cooled to -70°C. To the reaction solution was added 2-meth- 
ylpropanoyl chloride (1 .68 ml, 16.0 mmol) and the mixture was gradually heated to 0°C. 6N Hydrochloric acid (1 0 ml) 
was added, and the mixture was extracted with ethyl acetate and washed with saturated brine. The solvent was evap- 

45 orated under reduced pressure and the residue was purified by silica gel column chromatography (eluting solvent; 
hexane:ethyl acetate = 4 : 1) to give the title compound (3.05 g) as a colorless powder. 

1 H-NMR (CDCI 3 ) 8: 1 .12 (6H, d, J=7.0Hz), 2.72 (1 H, m), 3.81 (2H, s), 3.91 (3H, s), 7.28 (2H, m), 8.00 (2H, dt, J=8.4, 
1.8Hz). 
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Reference Example 78 

4-(3-methyl-2-oxobutyl)benzoic acid 
[0478] 




[0479] By operating in the same manner as in Reference Example 74 and using methyl 4-(3-methyl-2-oxobutyl) 

benzoate obtained in Reference Example 77, the title compound was obtained as a colorless powder. 

1H-NMR (CDCI 3 ) 5: 1.13 (6H, d, J=7.1Hz), 2.73 (1H, m), 3.83 (2H, s), 7.30 (2H, d, J=8.3Hz), 8.06 (2H, d, J=8.3Hz). 

Reference Example 79 



Methyl 4-(2-cyclopropyl-2-oxoethyl)benzoate 
[0480] 




[0481] By operating in the same manner as in Reference Example 77 and using cyclopropanecarbonyl chloride the 
title compound was obtained as a liquid powder. 

1 H-NMR (CDCI3) 6: 0.13 (2H, m), 0.88 (2H, m), 1.05 (1H, m), 2.90 (2H, m), 3.92 (3H, s), 7.32 (2H, dt, J=8.3, 1.7Hz), 
7.97 (2H, dt, J=8.4, 1.8Hz). 



Reference Example 80 



4-(2-cyclopropyl-2-oxoethyl)benzoic acid 
[0482] 




[0483] By operating in the same manner as in Reference Example 74 and using methyl 4-(2-cyclopropyl-2-oxoethyl) 

benzoate obtained in Reference Example 79, the title compound was obtained as a colorless powder. 

1 H-NMR (DMS0^ 6 ) 8: 0.88 (4H, m), 1 .21 (1H, m), 2.80 (2H, s), 7.37 (2H, d, J=8.2Hz), 7.82 (2H, d J=8 2Hz) 12 74 
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(1H, S). 

Reference Example 81 

Methyl 4-(4-methyl-2-oxopenty1)benzoate 
[0484] 




[0485] By operating in the same manner as in Reference Example 77 and using 3-methylbutanoyl chloride, the title 
compound was obtained as a colorless liquid. 

1 H-NMR (CDCI 3 ) 5: 0.88 (6H, d, J=6.6Hz), 2.15 (1H, m), 2.34 (2H, m), 3.72 (2H, s) f 3.91 (3H, s), 7.27 (2H, d, J=8.4Hz), 
8.00 (2H,dt, J=8.4, 1.8Hz). 

Reference Example 82 

4-(4-methyl-2-oxopentyl)benzoicacid 
[0486] 




[0487] By operating in the same manner as in Reference Example 74 and using methyl 4-(4-methyl-2-oxopentyl) 
benzoate obtained in Reference Example 81 , the title compound was obtained as a colorless powder. 
'H-NMR (DMSO-de) 6: 0.84 (6H, d, J=6.6Hz), 2.03 (1H ? m), 2.39 (2H, d, J=7.0Hz), 3.83 (2H, s), 7.29 (2H, dt, J=8.3, 
1.7Hz), 7.87 (2H, dt, J=8.4, 1.9Hz), 12.85 (1H, s). 



Reference Example 83 



Methyl 4-(2-oxo-2-tetrahydrofuran-2-ylethyl)benzoate 



[0488] 




[0489] By operating in the same manner as in Reference Example 77 and using tetrahydrofuran-2-carbonyi chloride, 
the title compound was obtained as a colorless liquid. 

1 H-NMR (CDCI3) 5: 1.89 (3H. m), 2.18 (1H, m), 3.91 (3H, s). 3.91 (2H, m), 3.94 (2H, s), 4.39 (1H, m). 7.29 (2H, dt, 
J=8.5, 1 .8Hz), 7.99 (2H, dt, J=8.3, 1 .9Hz). 
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Reference Example 84 

4-(2-oxo-2-tetrahydrofuran-2-y!ethyl)benzoic acid 
[0490] 




TT*£ " "5 S T, mann6r 35 10 ReferenCG Examp,e 74 and USin 9 meth V | 4-{2-oxo-2-tetrahydrofuran- 
2-ylethyl)benzoate obtained in Reference Example 83, the title compound was obtained as a pale-yellow powder 

< 4H ' ^ 384 V"> -* 3-97 (2H, s>, 4.41 (1H, m), 7.30 (2H, *ji^7^ d, 



Reference Example 85 

Methyl 4-(2-oxo-2-tetrahydrofuran-3-ylethyl)benzoate 
[0492] 




[0493] By operating in the same manner as in Reference Example 77 and using tetrahydrofuran-3-carbonyl chloride 
the title compound was obtained as a colorless liquid 

wi^SSI; fSS 1, m> ' 330 (1H ' m) ' 383 (2H ' s)> 387 (3H ' m)> 392 (3H - s) - 728 (2H> * J=8 - 5, 1 - 7Hz)i 

Reference Example 86 

4-(2-oxo-2-tetrahydrofuran-3-ylethyl)benzoic acid 
[0494] 



[0495] By operating in the same manner as in Reference Example 74 and using methyl 4-(2^oxo-2-tetrahydrofuran- 
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3-ylethyl)benzoate obtained in Reference Example 85, the title compound was obtained as a colorless powder. 
1 H-NMR (DMSO-dg) 8: 2.02 (2H, m), 3.38 (1H, m), 3.66 (2H, m), 3.79 (2H, d, J=6.9Hz), 3.98 (2H, s), 7.31 (2H, d, 
J=8.6Hz), 7.88 (2H, ddd, J=8.4, 3.9, 2.1Hz), 12.88 (1H, s). 

Reference Example 87 

8-methyl-3-[(4-methy!piperazjn-1-yl)methyi]-7-quinolinamine 
[0496] 




Me 



[0497] By operating in the same manner as in Reference Example 67 and using 7-amino-8-methyl-3-quinolinecar- 
boaldehyde obtained in Reference Example 66, the title compound was obtained as a powder. 
1 H-NMR (CDCI 3 ) 8: 2.28 (3H, s), 2.42 (8H, m), 2.59 (3H, s), 3.63 (2H, s), 4.00 (2H, s), 7.00 (1 H, d, J=8.5Hz), 7.49 (1 H, 
d, J==8.5Hz), 7.88 (1 H, d, J=2.2Hz), 8.78 (1 H, d, J=2.2Hz). 

Example 1 

4 , ^hloro-N-[34(dimethylamino)methyq-7<|uinoiinyl][1,1 , -biphenyl]-4-carboxamide 
[0498] 




[0499] To a solution of N-[(7-amino-3-quinolinyl)methyl]-N,N-dimethylamine (87 mg, 0.432 mmol) obtained in Refer- 
ence Example 4, 4'-chloro[1 ^'-biphenylH-carboxylic acid (1 01 mg, 0.432 mmol) and dimethylaminopyridine (52.8 mg, 
0.432 mmol) in dimethylformamide (2 ml) was added ethyldimethylaminopropylcarbodiimide hydrochloride (101 mg, 
0.432 mmol) at 0°C, and the mixture was stirred at room temperature for 1 6 hrs. Ethyl acetate was added to the reaction 
solution, and the mixture was washed with aqueous potassium carbonate solution and saturated brine, and dried over 
anhydrous sodium sulfate. The solvent was concentrated under reduced pressure and the obtained residue was purified 
by alumina column chromatography (eluting solvent; ethyl acetate) and treated with ethyl acetate - isopropyl ether (1 : 
5) to give the title compound (120 mg) as a powder. 

1H NMR (DMSO-de) 8 2.21 (6H, s), 3.59 (2H, s) , 7.58 (2H, d, J = 8.7 Hz), 7.82 (2H, d, J = 8.7 Hz), 7.89 (2H, d, J = 
8.7 Hz), 7.97 (2H, m), 8.13 (3H, m), 8.60 (1H, m), 8.79 (1H, d, J = 2.1 Hz), 10.63 (1H, s). FABMS(pos): 416 [M+HJ* 
melting point: 236-238°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 2 

N-p^l-pyrrolidinylmethyO-y-quinolinylJIIJ'-biphenyll^carboxamide 
[0500] 




[0501 By operating in the same manner as in Example 1 and using 3-(1-pyrrolidinylmethyl)-7-quinolinylamine hy- 
7u L" Reference Exam P' e 5 and I 1 .1 '-biphenyl]-4-carboxylic acid, the title compound was obtained 

1H NMR (DMSO-<l 6 ) 6 1.73 (4H, m), 2.50 (4H, m), 3.77 (2H, s). 7.44 (1H, m), 7.53 (2H. m), 7.78 (2H, d, J = 6 9 Hz) 

J2E\i = 8 7 HZ) ' 7 (2H ' 8 M (3H> ml 8 59 (1H> S) ' 8 81 (1H ' d ' J = 21 H2 >' 1 °" 61 V "' 4 FABM^pos): 
melting point: 192-194°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 3 

^methoxy-N-p-O -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenylM-carboxamide 
[0502] 




MeO 



[0503] By operating in the same manner as in Example 1 and using 3-(1-pyrrolidinylmethyl)-7^uinolinylamine hy- 
otoned d Referen ° e Examp ' e 5 and 4 '- meth0,< yt1 ,1'-bipheny0-4-carboxylic acid, the title compound was 

«H NMR (DMSO-d 6 ) 5 1 .72 (4H, m), 2.50 (4H, m), 3.76 (2H, s), 3.82 (3H, s), 7.08 (2H, d, J = 8 7 Hz) 7 74 (2H d J = 
8.7 Hz), 7.83 (2H, d, J = 8.4 Hz), 7.97 (2H,.m), 8.10 (2H.d, J = 8.7 Hz), 8.15 (1H. d, J = 1.2 Hz), 8.59 (1H d J = 1 8 
Hz), 8.81 (1H,d,J = 2.1 Hz), 10.57 (1H,s).FABMS(pos): 438 [M+H]* 
melting point: 202-204X (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 4 



A'-fluoro-N-tS-CI-pyrrolidinylmethylJ-y-quinoHnyllll t r-biphenyl]-4-carboxamide 



[0504] 



F 




[0505] By operating in the same manner as in Example 1 and using 3-(1-pyrrofidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 4 , -ftuoro[1,1 , -biphenyl]-4-carboxylic acid, the title compound was 
obtained. 

1 H NMR (DMSO-d 6 ) 5 1 .72 (4H, m), 2. 50 (4H, m) , 3.77 (2H, s), 7.35 (2H, m), 7.85 (4H, m), 7.97 (2H, m), 8.14 (3H, 
m), 8.59 (1H,d, J = 1.8 Hz), 8.81 (1H,d,J=2.t Hz), 10.61 (1 H, s). FABMS(pos): 426 [M+H]+ 
melting point: 210-212°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 5 

^-methyl-N-p-O -pyrrolidinylmethy1)-7-quinolinyl][1 ,1 -biphenyl]-4-carboxamide 



[0507] By operating in the same manner as in Example 1 and using 3-(1-pyrrolidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 4'-methyl[1 ,1'-biphenyl]-4-carboxyl]c acid, the title compound was 
obtained. 

1H NMR (DMSOd 6 ) 5 1 .72 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 3.77 (2H, s), 7.33 (2H, d, J = 7.8 Hz), 7.68 (2H, d, J = 
8.4 Hz), 7.85 (2H, d, J = 8.4 Hz), 7.97 (2H, m), 8.11 (2H, d, J = 8.7 Hz), 8.16 (1H, d, J = 1 .5 Hz), 8.59 (1H, d t J = 1 .8 
Hz), 8.81 (1H, d, J = 2.1 Hz), 10.59 (1H, s). 
FABMS(pos): 422 [M+H]* 

melting point: 206-208°C (crystallization solvent: ethyl acetate - isopropyl ether) 



[0506] 



Me 
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Example 6 

^-chloro-N-tS-CI-pyrrolidinylmethyO-y-quinolinylHI.r-biphenylJ-^carboxamide 
[0508] 




SLm/X 3 ^ 'Vf Same = anner 38 in Examp ' e 1 and USing 3-( 1 -Py^olidinylmethyl)-7-quinolinylamine hy- 
drochloride obtamed ,n Reference Example 5 and 4^chloro[1,r-biphenyl]-4-carboxylic acid, the title compound was 

1 H NMR (DMSO-d B ) 8 1 .72 (4H, m), 2.50 (4H, m), 3.77 (2H, s), 7.58 (2H, d, J = 8.7 Hz) 7 82 (2H d J - 8 4 Hzl 7 88 

S; ? 0 J 62 = SS 797 (2H ' m) - 813 (2H - d> J = 87 Hz) - 816 (1 j - ■» oh! s " 8 8t 

FABMS(pos): 442 [M+H]+ 

melting point: 217-220°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 7 

6-phenyl-N-[3-(1-pyrrolidinyImethyl)-7-quinolinyl]nicotinamide 
[0510] 




i k -5 y ° perat,ng ,n the Mme manner 38 in Exam Pte 1 and using 3-(1-pyrrolidinylmethyl)-7^uinolinylamine hy- 

?h nmr^ 5 and ^^^"te the title compound was obtained. 

1H NMR (DMSO-dg) 5 1 .72 (4H, m), 2.50 (4H, m), 3.76 (2H, s), 7. 55 (3H, m) , 7.96 (2H, m), 8.20 (4H m) 8 45 (1 H 

dd, J = 8.4, 2.4 Hz), 8.59 (1H,^^ 1 ' >' 8 - 45 < 1H > 

FABMS(pos): 409 [M+H] + if 1 * 

melting point: 208-21 0°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 8 

6-(4-methoxyphenyl)-N-[3-{1-pyrrolidinylmethyl)-7^uinolinyqni(X)tinamide 
[0512] 




[0513] By operating in the same manner as in Example 1 and using 3-(1-pyrrolidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 6-(4-methoxyphenyl)nicotinic acid, the title compound was obtained. 
1 H NMR (DMSO-d 6 ) 5 1.72 (4H, m) f 2.50 (4H, m), 3.77 (2H, s), 3. 85 (3H, s), 7.10 (2H, d, J = 9.3 Hz), 7. 96 (2H, m), 
8.11 (1H,d,J = 8.1 Hz), 8.19 (3H, m), 8.40 (1 H, dd, J = 8.4, 2.1 Hz), 8.58 (1H, s), 8.82 (1H, d, J = 2.1 Hz), 9.21 (1H, 
d, J = 1.5 Hz), 10.72 (1H, s). 
FABMS(pos):439 [M+H] + 

melting point: 246-248°C (crystallization solvent: ethyl acetate * isopropyl ether) 
Example 9 

6-(4-fluorophenyl)-N-[3-(1-pyrroIidinylmethyl)-7-quinolinyl]nicotinamide 
[0514] 




[0515] By operating in the same manner as in Example 1 and using 3-(1-pyrrolidinylmethyl)-7«quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 6-(4-fluoropheny I) nicotinic add, the title compound was obtained. 
1H NMR (DMSO<l 6 ) 5 1.72 (4H, m), 2.50 (4H, m), 3.76 (2H, s), 7.38 (2H, m), 7.96 (2H, m), 8.18 (2H, m), 8.28 (2H, m), 
8.45 (1 H, dd, J = 8.4, 2.4 Hz), 8.59 (1 H, s), 8.82 (1 H, d, J = 2.1 Hz), 9.25 (1 H, d, J = 1 .5 Hz), 1 0.76 (1 H, s). 
FABMS(pos):427 [M+H]+ 

melting point: 218-220°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 10 

6-(4-methylphenyl)-N-[3-(1-pyrrolidinylmethyl)-7<juinoliny0nicotinamide 
[0516] 




2S2 -h y T ™? "L S3me manner 38 Examp ' e 1 and usin 9 3-(1-Pyrrolidinylmethyl)-7^uinolinylamine hy- 
SXESSlS ^ ™ TJ* ^ mP ' e 5 ** m **^"^n1c acid, the title impound was obtamed. 
VH I NMR (DMSOde) 5 1 . 72 (4H, m) . 2.39 (3H, s), 2.50 (4H, m), 3.77 (2H, «), 7.36 (2H, d, J = 81 Hz) 7 96 (2H m) 

mi "i! Si *iri 817 (2H ' m)< 842 (1H> *■ J = 8A 24 "* 859 (1H> s)> 8 82 d> J = 21 ' ' Hz > 9 So h; 

FABMS(pos): 423 [M+H] + 

melting point: 226-228°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 11 

6-(4-chlorophenyl)-N>[3-(1-pyrrolidinyImethyl)-7-quinolinyl]nicotinam 
[0518] 




dmrhLL^ h- b ? Same " lanneras ln Exam P ,e 1 a "<> "*« 3-(1-pyrrolidin y imeth y i)-7-quinolinylamine hy- 
^ifp^i^^^^r* 4 Examp,e 5 3nd ^ htora P he ny)nicofinic acid, the title compound was obtained. 
<H NMR (DMSOde) 5 1 .72 (4H, m). 2.50 (4H, m), 3.77 (2H, s), 7.62 (2H. d, J = 9.0 Hz). 7.96 (2H m) 8 1 7-8 26 <4H 

melting point: 223-225°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 12 

4-pheny!-N-[3-(1-pyrrolldinylmethyl)-7-quinolinyq-1-piperidine carboxamide 
5 [0520] 



10 




[0521] To a solution of 3-(1-pyrrolidinylmethyl)-7-quinolinylamine hydrochloride (150 mg, 0.569 mmol) obtained in 
Reference Example 5 and triethylamine (0.0791 ml, 0.569 mmol) in dimethylacetamide (3 ml) was added carbonyldi- 
imidazole (1 1 1 mg, 0.682 mmol) at 0°C and the mixture was stirred for 1 hr. To the obtained solution was added 4-phe- 

20 nylpiperidine hydrochloride at room temperature, and the mixture was stirred for 2 hrs. Ethyl acetate was added to the 
reaction solution, and the mixture was washed with aqueous potassium carbonate solution and saturated brine, and 
dried over anhydrous sodium sulfate. The solvent was concentrated under reduced pressure and the obtained residue 
was purified by alumina column chromatography (eluting solvent; ethyl acetate), and treated with ethyl acetate - iso- 
propyl ether (1 :5) to give the title compound (18.8 mg) as a powder. 

25 1H NMR (DMSO<J 6 ) 6 1.59-1.67 (2H, m), 1.71 (4H, m), 1.81-1.85 (2H, m), 2.50 (4H, m), 2.77 (1H, m), 2.94 (2H, m), 
3.73 (2H, s), 4.32-4.36 (2H, m), 7.18-7.34 (5H, m), 7.73-7.82 (2H, m), 8.07 (1H, s), 8.16 (1H, d, J = 2.1 Hz), 8.73 (1H, 
d,J=2.4 Hz), 8.87 (1H, s). 
FABMS (pes) : 41 5 [M+H] + 

melting point: 222-224°C (crystallization solvent: ethyl acetate - isopropyl ether) 

30 

Example 13 

4-(4-methoxyphenyl)-N-[3-(1 -pyrrolidinylmethyl)-7-quinolinyl]-1 -piperidine carboxamide 
35 [0522] 



40 




[0523] By operating in the same manner as in Example 1 2 and using 3-(1 -pyrrolidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 4-(4-methoxyphenyl)piperidine, the title compound was obtained. 
1H NMR (DMSO-d 6 ) 5 1.55-1.62 (2H, m), 1.71 (4H, m), 1.78-1.82 (2H, m), 2.49 (4H, m), 2.71 (1H, m), 2.91 (2H, m), 
50 3.72 (5H, m), 4.31 -4.35 (2H, m), 6.87 (2H, d, J = 8.7 Hz), 7.1 9 (2H, d, J = 8.7 Hz), 7.77 (2H, m), 8.07 (1 H, s), 8.1 6 (1 H, 
S), 8.72 (1 H, d, J = 2.1 Hz), 8.88 (1 H, s). FABMS(pos): 445 [M+H] + 
melting point: 241-243°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 14 

4-(4-f!uorophenyl)-N-[3-(1-pyrrolidinylmethyl)-7-quinolinyl]-1-piperidine carboxamide 
[0524] 




[0525] By operating in the same manner as in Example 12 and using 3-(1-pyrrolidinylmethyl)-7-quinoliny!amine hy- 
drochloride obtained in Reference Example 5 and 4-(4-fluorophenyl)piperidine, the title compound was obtained 
1H NMR (DMSO<J 6 ) 5 1.56-1.64 (2H, m), 1.71 (4H, m), 1.80-1.84 (2H, m), 2.47 (4H, m), 2.78 (1H, m), 2.92 (2H, m) 
3.73 (2H, s), 4.31-4.36 (2H, m), 7.12 (2H, m), 7.32 (2H, m), 7.73-7.82 (2H, m), 8.06 (1 H, d, J = 1 .5 Hz), 8.16 (1 H d J 
= 2.1 Hz), 8.72 (1 H, d, J = 1 .8 Hz), 8.87 (1 H, s). 
FABMS(pos): 433 [M+H] + 

melting point: 239-241°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 15 

4-(4-methylphenyl)-N-[3-(1 -pyrrolidinylmethyl)-7-quinolinyl]-1 -piperidine carboxamide 
[0526] 




[0527] By operating in the same manner as in Example 1 2 and using 3-(1 -pyrrolidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 4-(4-methylphenyl)piperidine, the title compound was obtained 
*H NMR (DMSO-cy 5 1.55-1.65 (2H, m), 1.71 (4H, m), 1.78-1.82 (2H, m), 2.26 (3H, s), 2.47 (4H, m), 2.72 (1H m) 
2.92 (2H, m), 3.72 (2H, s), 4.31-4.35 (2H, m), 7.09-7.17 (4H, m), 7.73-7.82 (2H, m), 8.07 (1H, s), 8.15 (1H, d, J = 1 8 
Hz), 8.72 (1 H, d, J = 1 .8 Hz), 8.88 (1 H, s). 
FABMS (pos) : 429 [M+H] + 

melting point: 244-246°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 16 

4-(4-chlorophenyl)-N-[3-(1 -pyrrolidinylmethyl)-7-quinoiinyl]-1 -piperidine carboxamide 
[0528] 




[0529] By operating in the same manner as in Example 1 2 and using 3-(1 -pyrrolidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5 and 4-(4-chlorophenyl)piperidine, the title compound was obtained. 
1 H NMR (DMSO-dg) 5 1.56-1.64 (2H, m), 1.71 (4H, m), 1.80-1.84 (2H, m), 2.47 (4H, m), 2.79 (1H, m), 2.92 (2H t m), 
3.72 (2H, s), 4.31-4.36 (2H, m), 7.30-7.38 (4H, m), 7.72-7.82 (2H, m), 8.06 (1H, s), 8.16 (1H f s), 8.72 (1H, d, J = 1.8 
Hz), 8.87 (1H f s). 
FABMS(pos): 449 [M+H]+ 

melting point: 249-251°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 17 

N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0530] 




[0531] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was obtained 
as a powder. 

1H NMR (DMSO-d 6 ) 5 1 .73 (4H, m) , 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s), 7.46 (1H, m), 7.53 (2H, m), 7.63 (1H, d, 
J = 9.0 Hz), 7.77-7.88 (5H, m), 8.1 5 (2H, d, J = 8.7 Hz), 8.22 (1 H, d f J = 1 .8 Hz), 8.88 (1 H, d, J = 2.1 Hz), 1 0.28 (1 H, s). 
FABMS(pos): 422 [M+H]+ 

melting point: 184-186°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 18 

4-methoxy-N-[8-methy^^ 
[0532] 




[0533] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-a-(t-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H NMR (DMSO-d 6 ) 5 1 .73 (4H. m). 2.50 (4H, m), 2.67 (3H, s), 3.80 (2H, S), 3.82 (3H, s), 7.08 (2H, d, J = 8 7 Hz) 7 62 

d j'- 1 J 8Hz) 7 "0230^' * J = 87 (3H ' (2H ' d ' J = 84 H2) ' (1H> * J = 21 HZ)l 8 ^ 0 H ' 

FABMS (pos) : 452 [M+HJ + 

melting point: 210-213°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 19 

4'-fluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,r-biphenyl]-4-carboxamide 
[0534] 



F 




[0535] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl)acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H NMR (DMSO-d 6 ) 5 1 .73 (4H, m), 2. 50 (4H, m) , 2. 67 (3H, s), 3.80 (2H, s), 7.35 (2H, m), 7.62 (1 H, d J = 8 7 Hz) 
7.81-7.87 (5H, m), 8.14 (2H, d, J = 8.1 Hz), 8.22 (1H, d, J = 1.8 Hz), 8.88 (1H, d, J = 1.8 Hz), 10.28 (1H, s). FABMS 
(pos): 440 [M+H] + ' 
melting point: 220-222°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 20 

4*-methyl-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyll[1 ,r-Diphenyl]-4-carboxamide 
[0536] 



Me 




[0537] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(t-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H NMR (DMSOd 6 ) 5 1.72 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 2.67 (3H, s), 3.80 (2H, s), 7.34 (2H, m), 7.61-7.72 (3H, 
m), 7.81-7.85 (2H, m), 7.93 (1H, d, J = 8.1 Hz), 8.13 (2H, d, J = 8.1 Hz), 8.20 (1H, m), 8.88 (1H, d, J = 1.8 Hz), 10.27 
(1H,s). 

FAB MS (DOS): 436 [M+H]+ 

melting point: 177-179°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 21 

4'-chloro-N-[8-methyl-3-(1 -pyrrolidine^ 
[0538] 



CI 




[0539] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrroiidinylmethyl)-7"quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

*H NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s), 7.57 (2H, d, J = 8.7 Hz), 7.62 (1H, d, J = 
9.0 Hz), 7.81-7.89 (5H, m), 8.15 (2H, d, J = 8.1 Hz), 8.23 (1H, s), 8.88 (1H, d, J = 2.1 Hz), 10.29 (1H, s). 
FABMS (pos):456 [M+H] + 

melting point: 227-229°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 22 

^hloro-N-ia-ICdiethylaminoJmethyll^methoxy-T-quinolinylJII.r-biphenylH-carboxamide 
[0540] 




[0541] 4'-Chloro[1,r-biphenyl]-4-carboxylic acid (100 mg, 0.430 mmol) was dissolved in tetrahydrofuran (5 ml) To 
the reaction solution were added oxalyl chloride (0.0375 ml, 0.430 mmol) and one drop of DMF, and the mixture was 
stirred at room temperature for 1 .5 hrs. The reaction solution was concentrated under reduced pressure and the ob- 
tained pale-brown crystals were dissolved in DMF (1 ml). Thereto were added a solution of 3-[(diethylamino)methyll- 
6-methoxy-7-quinolinylamine (111 mg, 0.430 mmol) obtained in Reference Example 13 in DMF (1 ml) andtriethylamine 
(0.071 9 ml, 0.51 6 mmol), and the mixture was stirred at room temperature for 4 hrs. Ethyl acetate (20 ml) was added 
to the reaction solution, and the mixture was washed with a mixed solution of aqueous potassium carbonate solution 
(10 ml) and saturated brine (5 ml), and then with a mixed solution of saturated brine (10 ml) and water (10 ml) The 
organic layer was purified by NH-silica gel column, and the precipitated crystals were washed with ethyl acetate iso- 
propyl ether=2:1 . The crystals were collected by filtration and dried to give the title compound (27.5 mg) as pale-yellow 
crystals. 

1H NMR (DMSOd 6 ) 8 1.02 (6H, m), 2.50 (4H, m), 3.71 (2H, s), 4.02 (3H, s), 7.50 (1H f s) f 7.58 (2H, d, J=6 3Hz) 7 81 
(2H, d, J=8.5), 7.87 (2H, d, J=8.3Hz), 8.10 (3H, m), 8.63 (1H, s), 8.69 (1H, s), 9.65 (1H s) 
FABMS(pos):474[M+H]+ 

melting point: 271 °C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
Example 23 

4'^hloro-N-[6-methoxy-3-(1-py^^ 
[0542] 




[0543] By operating in the same manner as in Example 22 and using 6-methoxy-3-(1 -pyrrolidinylmethyl)-7-quinoli- 
nylamme obtained in Reference Example 14, the title compound was obtained as pale-yellow crystals 
1H NMR (DMSO-de) 8 1.72 (4H, m), 2.50 (4H, m), 3.76 (2H, br s), 4.02 (3H, s), 7.50 (1H, s), 7.58 (2H, d, J=8 5Hz) 
7.81 (2H, d, J=8.5), 7.87 (2H, d, J=8.5Hz), 8.10 (3H, m), 8.64 (1H, s), 8.69 (1H, d, J=2.0Hz), 9.65 (1H s) FAB MS 
(DOS): 472 [M+H]+ 

melting point: 271 °C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
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Example 24 

^-chioro-N-te-methoxy-S-O -pperidinytmethyt)-7-quinoliny l][1 ,1 -bipheny Q-4-carboxamide 
[0544] 




[0545] By operating in the same manner as in Example 22 and using 6-methoxy-3-(1-piperidinylmethyl)-7-quinon- 
nylamine obtained in Reference Example 15, the title compound was obtained as colorless crystals. 
1 H NMR (DMSO-dg) 8 1 .40 (2H, m) t 1 .52 (4H, m), 3.62 (4H f m), 3.62 (2H, br s), 4.02 (3H, s), 7.50 (1 H, s), 7.58 (2H f 
d, J=8.5Hz), 7.81 (2H, d, J=8.5), 7.87 (2H, d, J=8.3Hz), 8.11 (3H, m), 8.64 (1 H, s), 8.67 (1H t m), 9.65 (1 H, s). 
FABMS (pos): 486 [M+H] + 

melting point: 236°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
Example 25 

4'-chloro-N-[6-chloro-3-(1 -pyrrolidinylmethyl)-7-quinoliny!][1 ,1 '-biphenyQ-4-carboxamide 
[0546] 




[0547] By operating in the same manner as in Example 22 and using 6-chloro-3-(1-pyrrolidtnylmethyl)-7-quinoli- 

nyiamine obtained in Reference Example 18, the title compound was obtained as pale-yellow crystals. 

*H NMR (DMSOd 6 ) 5 1 .73 (4H, m), 2.50 (4H f m), 3.80 (2H, br s) ? 7.58 (2H, d, J=8.5Hz) f 7.82 (2H, d, J=8.5), 7.89 (2H, 

d, J=8.3Hz), 8.14 (2H, d, J=8.3Hz), 8.28 (3H, m), 8.88 (1H, d, J=2.0Hz), 10.33 (1 H, s). 

FABMS(pos):476 [M+H]* 

melting point: 188°C (dec.) (washing solvent: ethyl acetate - isopropyl ether). 
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Example 26 

H(8-methyl-7-{[(4^ carboxamide 
5 [0548] 



10 



15 




20 



25 



30 



1) 4 , -Methyl-N-[8-methyl-3-(1i^^ (50 mg> 0 115 m 
obtained in Example 20 was dissolved in tetrahydrofuran (1 ml) and the mixture was ice-cooled To the reaction 
solution were added potassium carbonate (23.8 mg, 0.172 mmol) and ethyl chlorocarbonate (0 0165 ml 0 172 
mmol), and the mixture was stirred at room temperature for 3 hrs. To the reaction solution was added ethyl acetate 
(20 ml) and the mixture was washed with aqueous potassium carbonate solution (1 0 ml). The precipitated crystals 
were dissolved in tetrahydrofuran and purified by NH-silica gel column to give N-[3-(chlorome%l)-8-methyl-7-qui- 
nolinyl]-4'-methyl[1 ,1 '-biphenyQ-4-carboxamide (75 mg) as pale-yellow crystals 

1H NMR (DMSO-d 6 ) 5 2.37 (3H, s) , 2.67 <3H, s) , 5. 04 (2H, s), 7.34 (2H, m), 7.69 (3H, m) 7 84 (2H d J=8 5Hz) 
7.88 (1 H, m), 8.1 3 (2H, d, J=8.3Hz), 8.42 (1 H, d, J=2.4Hz), 8.99 (1 H, d, J=2.2Hz), 1 0.28 (1 H, s) ' ' 

2) N-[3-(Chloromethyl)-8-methyl-7-quinolinya-4^methyl[1J^biphenyG-4-carboxamide (75 mg) obtained in the 
above-mentioned 1 ) was suspended in DMF (1 ml). Potassium carbonate (47.6 mg, 0.344 mmol) and 4-piperidine 
carboxamide (1 7.7 mg, 0.1 26 mmol) were added to the reaction solutionand the mixture was stirred at room tem- 
perature for 15 hrs. To the reaction solution was added ethyl acetate (20 ml) and the mixture was washed with a 
mixed solvent of aqueous potassium carbonate solution (10 ml) and saturated brine (5 ml) and then with a mixed 
solvent of saturated brine (1 0 ml) and water (1 0 ml). The organic layer was concentrated under reduced pressure 
and the precipitated crystals were collected by filtration, washed with ethyl acetate and dried to give the title com- 
pound (23.0 mg) as pale-yellow crystals. 

1 H NMR (DMSO-de) 8 1 .59 (2H, m), 1 .67 (2H, m), 1 .99 (2H, m), 2.07 (1 H, m), 2.37 (3H, s), 2.67 (3H s) 2 86 (2H 
m), 3.67 (2H, s), 6.70 (1 H. br s), 7.20 (1 H, br s), 7.31 (2H, d, J=7.8Hz), 7.62 (1 H, d, J=8.8Hz), 7.68 (2H d ' J=8 1 Hz)' 
7.82 (1 H, d, J=8.8Hz), 7.83 (2H, d, J=8.5Hz), 8.1 3 (2H, d, J=8.5Hz), 8.1 9 (1 H, d, J=2.0Hz), 8.86 (1 H, d, J=2.2Hz)i 
10.26 (1 H, s). ' 
FABMS(pos): 493 [M+H]+ 
melting point: 287°C (dec.) (washing solvent: ethyl acetate) 

Example 27 

45 N-[3-(1 -azepanylmethyl)-7-quinolinyl]-4 , -chloro[1 ,1 '-biphenyG-4-carboxamide 
[0549] 



40 
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[0550] By operating in the same manner as in Example 1 and using 3-(1 -azepanylmethyl)-7-quinolinylamine obtained 
in Reference Example 20, the title compound was obtained. 

1H NMR (DMSO-d 6 ) 5 1 .59 (8H, m), 2.64 (4H f m), 3.80 (2H, br s), 7.58 (2H, m), 7.82 (2H, m), 7.89 (2H, m), 7.98 (2H, 
m), 8.13 (3H f m), 8.58 (1H, s), 8.83 (1H, m), 10.61 (1H, s). 
FABMS(pos): 470 [M+H]+ 

melting point: 204°C (washing solvent: ethyl acetate - isopropyl ether) 
Example 28 

N-[3-(1 -azepanylmethyl)-7-quinonny0-4'-methyl[1 ,1 '-biphenyl]-4-carboxamide 
[0551] 




[0552] By operating in the same manner as in Example 1 and using 3-(1 -azepanylmethyl)-7-quinolinylamine obtained 
in Reference Example 20, the title compound was obtained. 

1H NMR (DMSO-d 6 ) 5 1.59 (8H, m), 2.37 (3H, s), 2.65 (4H, m), 3.81 (2H, br s), 7.33 (2H, d, J=8.1Hz), 7.68 (2H, d, 
J=8.1Hz), 7.85 (2H, d, J=8.5Hz), 7.96 (2H, m), 8.11 (2H, d, J=8.5Hz), 8.15 (1H, s), 8.58 (1H, m), 8.83 (1H, m), 10.58 
(1H, S). 

FABMS(pos): 450 [M+H] + 

melting point: 209°C (washing solvent: ethyl acetate - isopropyl ether) 
Example 29 

N-[3-(1 -azepanylmethyl^-quinormylH'-f luoro[1 ,1 , -biphenyl]-4-carboxamide 
[0553] 




[0554] By operating in the same manner as in Example 1 and using 3-(1 -azepanylmethyl)-7-quinolinylamine obtained 
in Reference Example 20, the title compound was obtained. 

1H NMR (DMSO-dg) 5 1 .59 (8H, m), 2. 64 (4H, m), 3.80 (2H, br s), 7.36 (2H, m), 7.82 (2H, m), 7.86 (2H, d, J=8.1 Hz), 
7.97 (2H, m), 8.12 (2H, d, J=8.5Hz), 8.15 (1H, s), 8.58 (1H. s), 8.83 (1H, m), 10.60 (1 H, s). 
FABMS(pos):454 [M+H] + 

melting point: 202°C (washing solvent: ethyl acetate - isopropyl ether) 
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Example 30 

N-[3-(1 -a2epanylmethyl)-7-quinolinyl]^-methoxy[1 ,1 , -biphenyl]-4-carboxamide 
[0555] 



MeO 




[0556] ByoffratinginthesamemannerasinExamplelarKiusin^ 

in Reference Example 20, the title compound was obtained -quinoiinyiammeomamed 
«H NMR (DMSO-de) 8 1 .59 (8H, m), 2.64 (4H, m) , 3.80 (2H, br s). 3.82 (3H, s), 7 08 (2H d J-8 8Hz> 7 74 fi>H n 
J=8.8HZ), 7.83 <2H, d, J=8.5H 2) , 7.96 (2H, m, 8.09 (2H. d, J=8.5Hz>, 8,4 ^^4^"^ 

FABMS(pos): 466 [M+H] + 

melting point: 212°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
Example 31 

N-[3-(1 -azepanylmethyl)-7-quinolinyl][1 ,1 '-biphenylJ-4-carboxamide 
[0557] 




vGXO 



SreSeTxJmS 

in Kererence fcxample 20, the title compound was obtained. 

1 H NMR (DMSOd 6 ) 8 1.59 (8H, m) , 2.64 (4H, m), 3.80 (2H, br s), 7.44 (1H, m), 7 52 (2H m) 7 78 (2H d J-7 
melting point: 205°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
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Example 32 

N-[3-(1-azepanylmethyl)-7^ulnolinyq^(4-chlorophenyl)nicotinamide 
[0559] 




[0560] By operating in the same manner as in Example 1 and using 3-(1 -azepanylmethyl)-7-quinolinylamine obtained 
in Reference Example 20, the title compound was obtained. 

1 H NMR (DMSO-d 6 ) 6 t .58 (8H, m) , 2.64 (4H, m), 3.80 (2H, s), 7.61 (2H, m), 7.96 (2H. s), 8.1 5 (1 H. m) f 8.23 (3H, m), 
8.47 (1H, dd, J=8.3, 2.4Hz), 8.58 (1H, s), 8.84 (1H, d, J=2.2Hz), 9.26 (1H, d, J=2.2Hz), 10.76 (1H, s). FABMS(pos): 
471 [M+H] + 

melting point: 233°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
Example 33 

N-[3-(1-azepanylmethyl)-7-quinolinyl]-6-(4-methylphenyl)nicotinamide 
[0561] 




[0562] By operating in the same manner as in Example 1 and using 3-( 1 -azepanylmethyl)-7-qui no liny lamine obtained 
in Reference Example 20, the title compound was obtained. 

1 H NMR (DMSO-d 6 ) 5 1 .59 (8H, m), 2.39 (3H, s), 2.65 (4H, m), 3.81 (2H, s), 7.36 (2H, d, J=8.5Hz), 7.96 (2H, s), 8.11 
(2H, d, J=8.1 Hz), 8.14 (2H, d, J=8.5Hz), 8.43 (1 H, dd, J=8.5, 2.2Hz), 8.58 (1 H, s), 8.84 (1 H, d, J=2.2Hz), 9.23 (1 H, dd, 
J=3.1,0.7Hz), 10.73 (1H,s). 
FABMS(pos): 451 [M+H]+ 

melting point: 237°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
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Example 34 

N-[3-(1 -azepanylmethyl)>7-quinolinyl]-4-(4-chlorophenyl)-1 -piperidine carboxamide 
[0563] 




[0564] By operating in the same manner as in Example 12 and using 3-(1-azepanylmethyl)-7-quinoiinylamine ob- 
tained in Reference Example 20, the title compound was obtained. 

1 H NMR (DMSO-d 6 ) 5 1.58 (10H, m), 1.81 (2H, m), 2.61 (4H, m), 2.78 (1H, m), 2.92 (2H, m), 3.75 (2H s) 4 34 (2H 
FABMS (pos) : 477 [M+H]+ 

melting point: 247°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
Example 35 

N-[3-(1 -azepanyf methyl)-7-quinolinyl]-4-(4-methylphenyl)-1 -piperidine carboxamide 
[0565] 




[0566] By operating in the same manner as in Example 12 and using 3-(1 -azepanylmethyl)-7-quinolinylamine ob- 
tained in Reference Example 20, the title compound was obtained. 

1 H NMR (DMSO-d 6 ) 5 1.58 (10H, m), 1.80 (2H, m). 2.26 (3H, s), 2.61 (4H, m), 2.72 (1H, m), 2.91 (2H, m), 3.75 (2H 
S), 4.32 (2H, m), 7.11 (2H, d, J=7.8Hz), 7.1 5 (2H, d, J=8.3Hz), 7.74 (1 H, d. J=8.5Hz), 7.80 (1 H, d, J=8.3Hz), 8.05 1 h' 
s),8.15(1H,s),8.75(1H,s),8.86(1H,s).FABMS(pos):457[M + H]* ' 
melting point: : 240°C (dec.) (washing solvent: ethyl acetate - isopropyl ether) 
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Example 36 

4'-methoxy-N-[6-methyl-3-(1 -pyrrolitfiny1methyl)-7Kjuinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0567] 



MeO 




[0568] By operating in the same manner as in Example 1 and using 6-methyl-3-(1-pyrrolidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 21 and 4'-methoxy[1 ,1 '-biphenyl]-4-carboxylic acid, the title compound was 
obtained. 

1H-NMR(CDCI 3 ) 8 1.80 (4H, m), 2.52 (3H f s), 2.55 (4H, m), 3.77 (2H, s), 3.86 (3H, s), 7.00 (2H, d, J = 8.8 Hz), 7.57 
(2H, d, J = 8.8 Hz), 7.62 (1 H, s), 7.67 (2H, d, J = 8.0 Hz), 7.97 (2H, d, J = 8.0 Hz), 7.97 (2H, m), 8.74 (1 H, s), 8.82 (1 H, 
d,J = 1.8 Hz). 

melting point: 194-198 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 37 

4Mluoro-N-[6-methyl-3-(1-pyrrolidinylm^ 
[0569] 




[0570] By operating in the same manner as in Example 1 and using 6-methyl-3-(1-pyrrolidinylmethyl)-7-quino!i- 
nylamine obtained in Reference Example 21 and 4'-fluoro[1,1'-biphenyl]-4-carboxylic acid, the title compound was 
obtained. 

1H-NMR(CDCI 3 ) 8 1 .82 (4H, m), 2.53 (3H, s), 2.56 (4H, m), 3.78 (2H, s), 7.12 - 7.22 (2H, m), 7.54 - 7.72 (5H, m), 7.94 
- 8.04 (4H, m), 8.75 (1 H, s), 8.83 (1 H, d, J = 1 .6 Hz). 

melting point: 182 - 187 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 38 

4^methy!-N-[6-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0571] 




[0572] By operating in the same manner as in Example 1 and using 6-methyl-3-(1-pyrrolidinylmethyl)-7-quinoli- 
ny am.ne obtained in Reference Example 21 and 4'-methyl[1,r-biphenyl]-4-carboxylic acid, the title compound was 
ODiaineo. 

lou. R , (C o^, 5 181 {4H ' m) ' 2 42 (3H ' S) ' 2 54 (3H ' S) " 2 56 < 4H - m >- 3 78 < 2H > s ). 7 -29 (2H, d, J = 8.0 H2) 7 54 
(2H d, J = 8.0 Hz), 7.63 (1 H, s), 7.72 (2H, d, J = 8.4 Hz). 7.97 (2H, m), 7.99 (2H, d, J = 8.4 Hz), 8.76 (1 H, s), 8.83 (1 H, 
O, J = 1 .8 Hz). * 

melting point: 191 - 193 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 39 

4'^hloro-N-[6-methyl-3-(1^^^^ 
[0573] 




[0574] By operating in the same manner as in Example 1 and using 6-methyl-3-(1-pyrrolidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 21 and 4^chloro[1,r-biphenylH-carboxylic acid, the title compound was 
obtained. 

1 «"^L GDC : l3) 5 1 82 (4H ' m) ' 2 55 (3H ' S) * 2 57 (4H ' m) ' 3 79 (2H > S >> 7 40 - 7 49 < 2H > m ). ™ - 7.72 (5H, m), 7.90 
- 8.04 (4H, m), 8.76 (1 H, s), 8.84 (1 H, d, J = 2.2 Hz). 

elemental analysis for C2 8 H 26 N 3 CIO 

Calculated: C, 73.75; H, 5.75; N, 9.22; CI, 7.78. 

Found: C, 73.47; H f 5.64; N, 9.12, CI, 7.82. 

melting point: 214 - 217 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 40 

6-(4-methylphenyl)-N-[6-methy^ 
[0575] 




[0576] By operating in the same manner as in Example 1 and using 6-methyl-3-(1-pyrrolidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 21 and 6-(4-methylphenyl) nicotinic acid, the title compound was obtained. 
1 H-NMR(CDCI 3 ) 6 1 .82 (4H, m), 2.44 (3H, s), 2.55 (3H, s), 2. 57 (4H, m), 3. 79 (2H, s), 7.33 (2H, d, J = 7.6 Hz), 7.65 
(1 H, s), 7.87 (1 H, d, J = 8.6 Hz), 7.95 - 8.04 (4H, m), 8.33 (1 H, dd, J = 2.2, 8.6 Hz), 8.75 (1 H, s), 8.85 (1 H, d, J = 2.2 
Hz), 9. 19(1H,d,J = 1.6Hz). 

melting point: 214 - 218 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 41 

6-(4-chlorophenyl)-N-[6-methyl-3-(1-pyrroIidinylmethyl)-7-quinolinyl]nicotinamide 
[0577] 




[0578] By operating in the same manner as in Example 1 and using 6-methyl-3-(1-pyrrolidinylmethyl)-7-quinoli« 
nylamine obtained in Reference Example 21 and 6-(4-chlorophenyl)nicotinic acid, the title compound was obtained. 
^-NMRfCDCy 5 1.82 (4H, m), 2.55 (3H, s), 2.57 (4H, m), 3.79 (2H, s), 7.49 (2H, d, J = 8.8 Hz), 7.66 (1H, s), 7.87 
(1 H, d, J = 8.4 Hz), 7.97 - 8.07 (4H, m), 8.35 (1 H, dd, J = 2.6, 8.4 Hz), 8.74 (1 H, s), 8.85 (1 H, d, J = 2.2 Hz), 9.20 (1 H, 
d, J = 2.0 Hz). 

melting point: 232 - 237 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 42 

1-[(7-{[(4 , -fluoro[1,1 , -biphenyl]-4-yl)carbonyQamino}-3<|uinolinyl)methyrj^-piperidine carboxamide 
[0579] 




[0580] A solution of N-[3-(chloromethyl)-7-quinolinyl]-4'-fluoro[1,1'-biphenyl]-4-carboxamide (150 mg, 0.384 mmol) 
obtained in Reference Example 22, 4-piperidine carboxamide (68.0 mg, 0.531 mmol) and potassium carbonate (73 0 
mg, 0.528 mmol) in dimethylformamide (2.0 ml) was stirred at room temperature for 2 hrs. To the reaction solution was 
added 1 N NaOH, and the mixture was extracted with ethyl acetate. The extract was dried over anhydrous magnesium 
sulfate and the solvent was evaporated under reduced pressure. The obtained residue was purified by alumina column 
chromatography (eluting solvent; ethyl acetate) to give the title compound (43 8 mg) 

1 H-NMR (DMSO-d 6 ) 8 1.50 - 1.76 (4H, m), 1.91 - 2.12 (3H, m), 2.87 (2H, m), 3.64 (2H, s), 6.73 (1H s) 7 22 (1H s) 
7.34 (1 H. d, J = 8.8 Hz), 7.38 (1 H, d, J = 8.8 Hz), 7.80 - 7.90 (4H, m), 7.98 (2H, s), 8.1 3 (2H, d, J = 8 4 Hz) 8 1 5 (1 H 
s), 8.60 (1 H, s), 8.81 (1H,d, J =1.8 Hz), 1 0.62(1 H,s). «*■•» (In, 

FABMS(pos): 483 [M+H]+ 

melting point: 261 - 265 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 43 

N-(3-{[3-(acetylamino)-1 -pyrrolidinyQmethyl}-7-quinolinyl)-4'-fluoro[1 ,1 '-biphenyH-carboxamide 
[0581] 




[0582] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-7-quinolinylK-fluoro[1 1 
biphenyl]-4-carboxamide obtained in Reference Example 22 and N-(3-pyrrolidinyl)acetamide, the title compound was 
obtained. 

'H-NMR (DMSO-de) 8 1 .57 (1 H, m), 1.78 (3H, s), 2.11 (1H, m), 2.31 - 2.84 (2H, m), 2.65 - 2.75 (2H m) 3 78 (2H s) 
4.16 (1H, br), 7.34 (1H, d, J = 8.8 Hz), 7.38 (1H, d, J = 9.2 Hz), 7.80 - 8.06 (7H, m), 8.11 (2H, d J = 84 Hz) 8 13 - 
8.19(1H,m).8.61(1H,s),8.83(1H,d,J = 2.0Hz),10.63(1H,S). »* 8.13 

FABMS(pos): 483 [M+H]* 

melting point: 250 - 253 "C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 44 

N-[3-({442-(ethylamino)-2-oxoethy^ 
[0583] 




[0584] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-7-quinoIinyl]-4'-fluoro[1 ,1 
biphenyl]-4-carboxamide obtained in Reference Example 22 and N-ethyl-2-(4-piperidinyl)acetamide, the title com- 
pound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 0.97 (3H, t, J = 7.2 Hz), 1 .06 - 1 .27 (2H, m), 1 .52 - 1 .76 (3H, m), 1 .91 - 2.1 2 (4H, m), 2.73 - 2.87 
(2H, m), 3.03(2H, q, J = 7.2 Hz), 3.61 (2H, s), 7.34 (1H, d, J = 8.7 Hz), 7.36 (1H, d, J = 9.0 Hz), 7.72 - 7.89 (5H, m), 
7.91 - 8.03 (2H, m), 8.08 - 8.15 (3H, m), 8.58 (1H, s), 8.79 (1H f d, J = 2.1 Hz), 10.61 (1H, s). 
FABMS(pos): 525 [M+H] + 

melting point: 224 - 227 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 45 

4*-f1uoro-N-(3-{[4-(hydfoxymethyl)-1 -piperidinyl]methyl}-7-quinolinyl)[1 ,1 '-biphenyl]-4-carboxamide 
[0585] 




[0586] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-7-quinolinylJ-4'-fluoro[1 ,1 '- 
biphenyl]-4-carboxamide obtained in Reference Example 22 and 4-piperidinemethanol, the title compound was ob- 
tained. 

1 H-NMR (DMSO-de) 5 1 . 00 - 1 .46 (3H, m), 1 .64 (2H, m), 1 .96 (2H, m), 2.85 (2H, m), 3.25 (2H, t, J = 5.2 Hz), 3.63 (2H, 
s), 4.43 (1H, t, J = 5.2 Hz), 7.33 (1H, d, J = 8.8 Hz), 7.38 (1H, d, J = 9.0 Hz), 7.78 - 8.03 (6H, m), 8.08 - 8.18 (3H, m), 
8.60 (1 H, s), 8.80 (1 H,d, J = 2.0 Hz), 1 0.63 (1 H, s). 
FABMS(pos):470 [M+H] + 

melting point: 191 - 195 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 46 



[0587] 




[0588] By operating in the same manner as in Example 42 and using N-rS-fchloromethylK-quinolinylK-fluorori V- 
b.phenylJ-4-carboxamide obtained in Reference Example 22 and 2-(4-piperidinyl)ethanol, the title compound was ob- 
tamed. 

1 H-NMR (DMSO-dg) 8 1 .03 - 1 .52 (5H, m). 1 .62 (2H, m), 1 .97 (2H, m), 2.83 (2H, m). 3.43 (2H. q, J = 5 2 Hz) 3 62 (2H 
s) 4.33 (1 H, t, J = 5.2 Hz), 7.33 (1 H, d, J = 8.8 Hz), 7.38 (1 H, d. J = 8.6 Hz), 7.78 - 8.03 (6H, m), 8.08 - 8.18 <3H m)' 
8.60(1H,s),8.80(1H,d,J = 2.0Hz),10.62(1H > s). W 
FABMS(pos): 484 [M+H] + 

melting point: 1 93 - 196 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 47 

N-[3-({4-[4-(ethylamino)^-oxobutyl]-1-piperidinyl}methyl)-7-quinolinyl]-4 , -fluoro[1,1 , -biphenylI-4-carboxamide 
[0589] 




[0590] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-7-quinolinyl]-4'-fluorori 1 '- 
biphenylH-carboxamide obtained in Reference Example 22 and N-ethyM-(4-piperidinyl)butanamide, the title com- 
pound was obtained. 

1 H-NMR (DMSO-de) 5 0.98 (3H. t, J = 7.2 Hz), 1 .06 - 1 .26 (5H, m), 1 .42 - 1 .70 (4H, m), 1 .88 - 2.06 (4H, m) 2 83 (2H 
m), 3.05 (2H. q, J = 7.2 Hz), 3.62 (2H, s), 7.33 (1 H, d. J = 8.8 Hz), 7.38 (1 H, d, J = 8.8 Hz) 7 70 - 7 92 (5H m) 7 94 
- 7.99 (2H, m), 8.08 - 8.18 (3H, m), 8.59 (1 H, s), 8.79 (1H, d, J = 2.2 Hz), 10.61 (1H, s). FABMS(pos): 553 [M+H1+ 
melting point: 209 - 213 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 48 

N -[3-(M2-(ethylamino)-2-oxoethoxy 
[0591] 



F 




[0592] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-7<|uinolinyl]-4Miuoro[1 ,1 '- 
biphenylH-carboxamide obtained in Reference Example 22 and N-ethyl-2-(4-piperidinyloxy)acetamide, the title com- 
pound was obtained. 
FABMS(pos): 541 [M+H] + 

melting point: 228 - 230°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 49 

4-bromo-N-[6-fluoro-3-(t-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0593] 




[0594] By operating in the same manner as in Example 1 and using 6-fluoro-3-(1-pyrrolidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 25, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1 .73 (4H f m), 2.50 (4H, m), 3.78 (2H, s), 7.78 (2H, d, J = 8.4 Hz), 7.89 (1H, d, J = 11.1 Hz), 7.95 
(2H, d, J = 8.4 Hz), 8.22 (1 H, s), 8.33 (1 H, d, J = 7.5 Hz), 8.82 (1H, d, J = 1 .8 Hz), 1 0.47 (1 H, s). 
melting point: 119-121°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 50 

4'-fluoro-N-[6-fluoro-3-(1 -pyrro!idinylmethyl)-7-quinolinyl][1 ,1 '-bipheny l]-4-carboxamide 
[0595] 




[0596] To a solution of 4-bromo-N-[6-fluoro-3-(1-pyrrolidinylmethyl)-7-quinolinyl]ben2amide (100 mg, 0 233 mmol) 
obtained in Example 49, 4-fluorophenylboronic acid (65.3 mg, 0.467 mmol) and 2N sodium carbonate (0 233 ml) in 
1,2-dimethoxyethane (3 ml) was added tetrakistriphenylphosphine palladium (8.1 mg, 0.007 mmol) at 90°C and he 
mixture was stirred under a nitrogen atmosphere for 16 hrs. The reaction solution was diluted with ethyl acetate and 

solvent, ethyl acetate) and treated wth ethyl acetate - isopropyl ether (1 :5) to give the title compound (55 2 mg) as a 

1H-NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 3.80 (2H, s), 7.36 (2H, m), 7.82-7.93 (5H, m) 8 12 (2H d J - 84 
Hz),8.23(1H,s),8.37(1H,d,J = 8.1 Hz), 8.83 (1H, s), 10.45 (1H, s). 0,J — 8.4 

melting point: 1 98-200°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 444 [M+H]+ 

Example 51 

^-chloro-N-fe-fluoro-S-tl-pyrrolidinylmethylp-quinolinyllll.r-biphenyll^-carboxamide 
[0597] 




[0598] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-fluoro-3-(1-pyrrolidinylmethyl)- 
7-quinolinyrjbenzamide obtained in Example 49, the title compound was obtained 

^H-NMR (DMSO-dg) 6 1.73 (4H, m). 2.50 (4H, m), 3.80 (2H, s), 7.60 (2H, d, J = 8.4 Hz), 7.80-7.94 (5H, m) 8 13 (2H 
d, J = 8.4 Hz). 8.23 (1H. s), 8.37 (1H, d. J = 7.6 Hz). 8.83 (1H, s), 10.46 (1H, s). ' 
melting point: 218-220°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 460 [M+H]+ 
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Example 52 



N-[6-f luoro-3-(1 -pyrrolidinylmethyl)-7-quinoliny l][1 ,1 '-biphenyl]-4-carboxamide 



[0599] 




[0600] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-fluoro-3-(1-pyrrolidinylmethyl)- 
7-quinolinyl]benzamtde obtained in Example 49, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 6 t.74 (4H, m), 2.50 (4H, m), 3.79 (2H, s), 7.44 (1H, d, J » 7.2 Hz), 7.52 (2H, m), 7.77 (2H t d t J 
= 6.9 Hz), 7.89 (3H, m), 8.1 2 (2H. d, J = 8.4 Hz), 8.23 (1 H, s), 8.37 (1 H, d, J = 7.5 Hz), 8.82 (1 H, s), 10.42 (1 H, s). 
melting point: 206-208°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 426 [M+HJ+ 

Example 53 

N-[6-fluoro-3-(1-pyrrolidinylmethy^ 



[0602] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-fluoro-3-(1-pyrrolidinylmethyl)- 
7-quinolinyQbenzamide obtained in Example 49, the title compound was obtained. 

1 H-NMR (DMSOdg) 5 1 .73 (4H, m), 2.50 (4H, m), 3.79 (2H, s), 3.82 (3H, s), 7.07 (2H, d, J = 8.4 Hz), 7.74 (2H, d, J = 
8.4 Hz), 7.82 (2H, d, J = 8.4 Hz), 7.90 (1H, d, J = 11.1 Hz), 8.08 (2H, d, J = 8.4 Hz), 8.22 (1H, s), 8.36 (1H, d, J = 7.5 
Hz), 8.82 (1H, d, J = 1.5 Hz), 10.39 (1H, s). 

melting point: 184-186°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 456 [M+H]+ 



[0601] 




F 
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Example 54 

N-[6-fluoro-3-(1-pyrrolidinylmethyl)-7^uinolinyG^methyl[1,r-biphenyq-4-carboxamide 
[0603] 




mo ,„ \ ■ ° P8 , rat, "9' n the same manner as in ^P'* 50 and using obtained 4-bromo-N-t6-fluoro-3-(1-pyrrolidinyl- 
^ ^: ) n ' <,U ' n0l ' nyllbenZamide 0btained in Exam P' e 49 ' tne « tle compound was obtained * 
'H-NMR (DMSO-dg) 6 1.74 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 3.80 (2H, s); 7.32 (2H d J = 84Hz) 7 68 (2H d I 

melting point: 202-204°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos)440[M+H]+ ™ 9 

Example 55 

*H6-fluoro-3-(1-pyrroli^^ 
[0605] 




melting point: 209-21 2°C (crystallization solvent: ethyl acetate - isoproDvl ether) 
FABMS(pos)494[M+H] + W ' 
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Example 56 



N-[6-fluoro-3-(1-pyrroKdinylme^ 



[0607] 




[0608] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-fluoro-3-(1 -py rrofidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 49, the title compound was obtained. 

iH-NMR (DMSO-d 6 ) 6 1.73 (4H, m), 2.50 (4H, m), 3.80 (2H, s), 7.50 (2H, d, J = 8.1 Hz), 7.90 (5H, m), 8.13 (2H, d, J 
= 7.8 Hz), 8.22 (1 H, s), 8.37 (1 H, d, J = 7.5 Hz), 8.82 (1 H, s), 1 0.44 (t H, s). 
melting point: 184-187°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 510[M+H]+ 

Example 57 

4-bromo-2-fluoro-N-[6-fluoro-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



[0610] By operating in the same manner as in Example 1 and using 6-fluoro-3-(1-pyrrolidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 25, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1 .72 (4H, m), 2.50 (4H, m), 3.78 (2H, s), 7.59 (1 H, dd, J = 2.1 , 8.4 Hz), 7.73 (1 H, d, J = 8.1 Hz), 
7.78 (1 H, d, J = 8.1 Hz), 7.90 (1 H, d, J = 8.4 Hz), 8.21 (1 H, s), 8.61 (1H, d, J = 7.5 Hz), 8.82 (1 H, d, J = 2.1 Hz), 1 0.50 
(1H,s). 

melting point: 149-1 51 °C (crystallization solvent: ethyl acetate - isopropyl ether) 



[0609] 
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Example 58 

3-fluoro-N-[6-fluoro-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenylH-carboxamide 
[0611] 




f06 4 ?l , By operatin 9 in the same manner 35 in Ex a m Ple 50 and using 4-bromo-2-fluoro-N-[6-fluoro-3-(1-pyrrolidinyl- 
methyl)-7-quinolinyrjbenzamide obtained in Example 57, the title compound was obtained 

1 H-NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 3. 79 (2H, s), 7.45-7.57 (3H, s), 7.69-7.94 (6H m) 8 22 (1H Si 

8.65(1H,d,J = 8.0H2),8.82(1H,d,J = 2.2H Z ),10.39(1H,s). 

melting point: 1 63-1 64°C (crystallization solvent: ethyl acetate - isopropvl ether) 

FABMS(pos) 444 [M+H]+ 7 ' 

Example 59 

3-fluoro-N-[6-fluoro-3-(1 -pyrrolidinylmethyl)-7-quinoliny1]-4^methoxy[1 ,1 '-biphenyl]-4-carboxamide 
[0613] 



MeO 




[06 l 4 l J* 0perat,ng in the same manner 35 in Exam P'e 50 and using 4-bromo-2-fluoro-N.[6-fl U oro.3.(1-pyrrolidinyl- 
methyl)-7-quinohnyl]benzamide obtained in Example 57, the title compound was obtained 

T?« ,! S^H 8 1 ^ (4H ' m> ' 250 (4H> m) ' 383 (5H * m) ' 707 (2H ' d ' J - 92 7 - 68 " 7 - 94 PH. m). 8.22 (tH 
s), 8.65 (1 H, d, J = 7.4 Hz), 8.84 (1 H, s), 1 0.32 (1 H, s). 1 ' 

melting point: 1 74-1 76°C (crystallization solvent: ethyl acetate - isopropvl ether) 
FABMS(pos) 474 [M+H]+ 
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Example 60 

3,4'KJifluoro-N-[6-fluoro-3-(1 -py^ 
[0615] 




[0616] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-fluoro-3-(1-pyrrondinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 57, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.50 (4H, m), 3.79 (2H, s), 7.36 (2H, m) f 7.71 (2H, m), 7.88 (4H, m), 8.22 (1H, s). 

8.64 (1 H, d, J = 7.4 Hz), 8. 82 (1 H f d, J = 1 .4 Hz), 1 0.39 (1 H, s). 

melting point: 200-202°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 462 [M+H]+ 

Example 61 

3-fluoro-N-[6-f luoro-3-(1 -pyrroIidiny!methyl)-7-quinoIinyl]-4'-methyl[1 ,1 '-biphenyl]-4-carboxamide 
[0617] 




[0618] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-fluoro-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 57, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 3.79 (2H, s), 7.33 (2H, d, J = 8.2 Hz), 7.69 (4H, m), 
7.88 (2H, m), 8.21 (1 H, s), 8.64 (1H, d, J = 7.6 Hz), 8.82 (1H,d, J = 2.2 Hz), 10.34 (1H, s). 
melting point: 179-1 81 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 
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Example 62 

4^chloro-3-fluoro-N-[6-fluoro-3-(1 -pyrrolidinylmethyl)-7-c|uinolinyl][l ,1 '-biphenylH-carboxamide 
[0619] 




[0620] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-fluoro-3-(1-pyrrondinyl- 
rnethyl)-7-qu,nolinyQbenzamide obtained in Example 57, the title compound was obtained 

isra?ris;r* , " w *™ ww - ,4,,i " , '" ,,i * u,i, » 

melting point: 217-219°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 478 [M+H]+ 

Example 63 

4-bromo-N-[6-(1-pyrrolidinyl)-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benz 
[0621] 



[0622] By successively operating in the same manner as in Reference Example 1, Reference Example 2 and Ref- 
ample 27, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.72 (4H, m), 1.89 (4H, m), 2.49 (4H, m), 3.30 (4H, m), 3.71 (2H s) 7 19 (1H s) 7 76 f2H d 
J = 8.4 Hz), 7.91 (1H, s), 7.96-7.99 (3H, m), 8.55 (1H, d, J = 2.1 Hz), 10.17 (1H, s). ( ' ' 

melting point: 171-173°C (crystallization solvent: ethyl acetate - isopropvl etherl 
ESI(pos) 480 [M+H]+ W ' 



104 



EP 1 447 402 A1 



Example 64 



^-fiuoro-N-IS-O -pyrrolidinyl)-3-(1 -pyrrofidinylmethyl)-7-quinoliny f][1 ,1 , -biphenyl]-4-carboxamide 



[0623] 




O 



F 



[0624] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-(1-pyrrolidinyl)-3-(1-pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 63, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 5 1.73 (4H, m), 1.90 (4H, m), 2.50 (8H, m), 3.74 (2H f s), 7.22 (1H, s), 7.35 (2H, m), 7.82 (4H, m), 

8.00 (2H, m), 8.13 (2H, d, J = 8.6 Hz), 8.57 (1 H, s), 10.1 6 (1 H, s). 

melting point: 182-184°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 495 [M+H]+ 

Example 65 

4-bromo-N-[6-chloro-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



[0626] By operating in the same manner as in Example 1 and using 6-chloro-3-(1-pyrrolidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 18, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 3.80 (2H, s), 1.98 (2H, s) f 7.46 (2H, d, J = 8.05 Hz), 7.63 (2H, d, J 
= 8.30 Hz), 8.26 (3H, m), 8.88 (1 H, d, J = 1 .47 Hz), 10.37 (1 H, s). 

Example 66 

4'-fluoro-N-[6^hloro-3-(1 -pyr^ 



[0625] 




[0627] 
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7°!! 28 r! r By ° Peratin .9 * e . same manner as in &am P'« 50 and using 4-bro m o-N-[6-chloro-3-(1-pyrrolidinylmethyl)- 
7-qumol.nylJbenzarmde obtained in Example 65, the title compound was obtained 

'H-NMR (DMSO-de) 8 1 .73 (4H, m), 2.50 (4H, m) . 3.80 (2H, s), 7.36 (2H, m), 7.82 (2H, m) 7 87 (2H m) 8 14 (2H d 
J = 7.8 Hz), 8.26 (1H, s), 8.29 (2H. d, J = 6.8 Hz), 8.89 (1H, s), 10.32 (1 A, s). ( ' ' 

melting point: 188°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 67 

N-[6-chloro-3-(1 -pyrrolidinylmethylJ^-quinolinyll-^-methoxy-II ,1 , -biphenyl]-4-carboxamide 
[0629] 



MaO 




[0630] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-chloro-3-(1-pyrrolidinylmethyl)- 
7-qumolinyl]benzam.de obtained in Example 65, the title compound was obtained 

1H-NMR (CDCy 8 1 .82 (4H, m), 2.56 (4H, m), 3.79 (2H. s), 3.87 (3H. s), 7.02 (2H, m). 7.60 (2H m) 7 72 (2H d J - 
8^Hz),7.88<1^ 

melting point: 1 84°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 28 H 26 N 3 CIFO 
Calculated: C, 70.80; H, 5.52; N, 8.85. 
Found: C, 70.77; H, 5.67; N, 8.60. 

Example 68 

4-(1-benzofuran-2-yl)-N-[6-chloro-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0631] 




[0632] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-chloro-3-(1-pyrrolidinylmethvl)- 
7-quinolinyrjbenzamide obtained in Example 65, the Stle compound was obtained 

iH-NMR(CDCI 3 )81.79(4H,m),2.54(4H,m),3.77(2H,s),7.16(1H,s),7.24(1H,m),730(1H m) 7 53MH d J- 
8 3 Hz), 7.60 (1H, d, J = 7.8 Hz), 7.87 (1H, s), 7.94 (1H, m), 8.01 (4H, m), 8.67 (1H, s), a88 U d.J 1^0 Hz) 9 3 i 

melting point: 209°C (crystallization solvent: ethyl acetate - isopropyl ether) 
elemental analysis for C29H24N3CI02 
Calculated: C, 72.27; H, 5.02; N, 8.72. 
Found: C, 72.16; H, 4.79; N, 8.96. 
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Example 69 



N-[6KJhloro-3-(1 -pyrroHdinylmet^ 



[0633] 




CI 



rpS34] tBycoperating in the same manner as in Example 50 and using 4-bromo-N-[6-chloro-3-(1-pyrrolidinylmethyl)- 
r7rquinolinyl]benzamide obtained in Example 65, the title compound was obtained. 

iH-NMR<'(©0GyL5 1.79 (4H, m) 2.54 (4H, m) 3.77 (2H, s) 6.92 (1H, d. J = 3.9 Hz) 7.18 (1H, d, J = 3.9 Hz) 7.63 (2H, 

m) 7.86 (1 H, s) 7.95 (3H, m) 8.63 (1 H, s) 8.88 (1 H, d, J = 2.0 Hz) 9.29 (1 H, s). 

melting point: 185°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C25H 21 N 3 CI 2 OS 0.25H 2 O 

Calculated: C, 61 .67; H, 4.45; N, 8.62. 

Found: C t 61 .69; H, 4.28; N, 8.44. 

Example 70 

4-bromo-N-[8-fluoro-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



[0636] By operating in the same manner as in Example 1 and using 8-fluoro-3-(1 -pyrrolidinylmethyl)-7-quinolinamine 
obtained in Reference Example 30, the title compound was obtained. 

*H-NMR (DMSOde) 8 1.73 (4H, m), 2.51 (4H, m), 3.81 (2H, s), 7.75-7.83 (4H, m), 7.98 (2H, d, J = 8.4 Hz), 8.30 (1H, 
s), 8.90 (1 H, d, J = 2.1 Hz), 1 0.54 (1 H, s). 

Example 71 

N-[8-fluoro-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 



[0635] 




[0637] 
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[0638] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-fluoro-3-(1-pyrrolidinylmethyl)- 
7-qu,nol.nyqbenzam,de obtained in Example 70, the title compound was obtained 

iH-NMRfDMSO-de) 5 1.73 (4H, m), 2.51 (4H, m), 3.82 (2H, s), 7.39 - 7.57 (3H, m). 7.78 <2H, d, J = 8 1 Hz) 7 82 (2H 
m), 7.87 (2H, d. J = 8.1 Hz). 8.14 (2H, d, J = 8.1 Hz), 8.30 (1H. s), 8.90 (1H, s), 10 47 (1H s) 
melting point: 186-188°C (crystallization solvent: ethyl acetate - isoproDvl ether) 
FABMS(pos)426[M+H]+ W ' 

Example 72 

N-fS-fluoro-S-fl-pyrrolidinylmethylJ^-quinolinyH-methoxytl.r-biphenylJ^-carboxamide 
[0639] 



MeO 




[0640] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-nuoro-3-(1-pyrrolidinylmethyl)- 
7-quinolinyQbenzamide obtained in Example 70, the title compound was obtained 

iH-NMRfDMSO-de) 8 1 .73 (4H, m), 2.50 (4H, m), 3.82 (5H, m), 7.07 (2H, d, J = 8.4 Hz) 7 73 (2H d J - 8 4 Hz) 7 77 
- 7.88 (4H, m), 8.10 (2H, d, J = 8.1 Hz), 8.29 (1H, s). 8.89 (1 H, d, J J 1.8 Hz), 10 43 (1 H s) " 
melting point: 217-220 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 456 [M+H]+ 

Example 73 

^-fluoro-N-p-fluoro-S-tl -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0641] 




[0642] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-fluoro-3-(1-py r rolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 70, the title compound was obtained ymeinyi, 
1 H-NM R(DMSO-dg) 8 1.74 (4H, m), 2.51 (4H, m), 3.83 (2H, s), 7.35 (2H, m), 7.80-7.90 (6H m) 8 14 (2H d J - 8 4 
Hz),8.31(1H,s),8.90(1H.d,J = 1.8Hz),10.49(1H,s). ( ' ' " 

melting point: 178°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS (pos) 444 [M+H]+ 
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Example 74 



N-[8-fluoro-3-(1 -pyrrolidinylmethylJ-y-quinblinylJ-^-methylll ,1 •-bipheny l]-4-carboxamide 



[0643] 



Me 




[0644] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-fiuoro-3-(1-pyrrolidinylmethyl)- 
7-quinotinyl]benzamide obtained in Example 70, the title compound was obtained. 

1 H-NMR(DMSO-d 6 ) 5 1 .73 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 3.82 (2H ? s) f 7.32 (2H, d, J = 7.8 Hz), 7.68 (2H, d, J = 
7.8 Hz), 7.80-7.88 (4H, m), 8.12 (2H, d, J = 8.1 Hz), 8.30 (1H, s), 8.90 (1H, s), 10.46 (1H, s). 
melting point: 210-213°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 440 [M+H]+ 

Example 75 

4*-chlorb-N-[8-fluoro-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 



[0646] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-ftuoro-3-(1-pyrrolidinylmethyl)- 
7-quinolinyQbenzamide obtained in Example 70, the title compound was obtained. 

iH-NMR(DMSO-d 6 ) 6 1 .73 (4H, m), 2.50 (4H, m), 3.82 (2H, s), 7.57 (2H, d, J = 8.7 Hz), 7.78-7.86 (4H, m), 7.88 (2H, 
d, J = 8.4 Hz), 8.14 (2H, d, J = 8.4 Hz), 8.30 (1H, s), 8.90 (1H, d, J = 1.8 Hz), 10.50 (1H, s). 
melting point: 206-208°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 460 [M+H]+ 



[0645] 
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Example 76 

4-bromo-2-fluoro-N-[8-fluoro-3-(1-piperidinylmethyl)-7-quinolinyl]benzamide 
[0647] 




[0648] By operating in the same mannerasin Example 1 and using 8-fiuoro-3-(1-pyrrolidinyimethyl)-7-quinolinamine 
obtained in Reference Example 30, the title compound was obtained 

1 H-NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 3.81 (2H, s), 7.57-8.10 (5H, m), 8.28 (1H, s), 8.89 (1H, s), 1053 
(1 H, s). 

Example 77 

3-fluoro-N-[8-fluoro-3-(1 -py™ 
[0649] 




[0650] By operating in the same manner as in Example 50 and using 4-bromo-2-fiuoro-N-[8-fluoro-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 76, the title compound was obtained 

1 H-NMR (DMSO-de) 8 1.73 (4H, m), 2.50 (4H, m), 3.81 (2H, s), 7.45-8.00 (10H, m), 8.29 (1H, s), 8.90 (1H, s), 10.48 
(1H, s). 

melting point: 136-137°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 444 [M+H]+ 

Example 78 

3,4'-difluoro-N-[8-fluoro-3-(1 -pyrrolidinylmethyl)-7^uino!iny1][1 ,1 '-bipheny!]-4-carboxamide 
[0651] 




[0652] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-fluoro-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 76, the title compound was obtained. 
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'H-NMR (DMSOde) 5 1.73 (4H, m), 2.50 (4H, m), 3.81 (2H, s), 7.32-8.30 (11 H, m), 8.90 (1H, s), 10.49 (1H, s). 
Example 79 

3-fluoro-N-[8-fluoro-3-(1-pyrrolidinylm^ 



[0654] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-fluoro-3-(1 -piperidinyl- 
methyl)-7-quiholinyl]benzamide obtained in Example 76, the title compound was obtained. 

1 H-NMR (DMSO-d B ) 8 1.73 (4H, m), 2.51 (4H, m), 3.82 (5H, m), 7.07 (2H f m), 7.64-8.02 (7H, m), 8.30 (1H, s), 8.90 
(1H t s), 1 0.42(1 H, s). 

melting point: 182-183°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 474 [M+H]+ 

Example 80 

4-bromo-N-[8-methoxy-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



[0656] By operating in the same manner as in Reference Example 3 and using 4-bromo-N-[3-(chloromethyl)-8-meth- 
oxy-7-quinolinyl]benzamide hydrochloride obtained in Reference Example 35, the title compound was obtained. 
1 H-NMR (DMSO<J 6 ) 8 1.72 (4H, m) , 2.50-2.54 (4H, m), 3.78 (2H, s), 4.11 (3H, s), 7.69-7.79 (3H, m), 7.96-8.00 (3H, 
m), 8.21 (1 H, d, J = 1 .8 Hz), 8.85 (1 H, d, J = 1 .8 Hz), 1 0.03 (1 H, s). 
melting point: 121-122°C 



[0653] 




[0655] 
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Example 81 

A^fluoro-N-fS-methoxy-a^l-pyrrolidinylmethyO^^uinoHnyOII.I'-biphenyH-carboxamide 
[0657] 




?T* r ^ ° peraBn B in tha same manner as in Exam P!e 50 and using 4-bromo-N-[8-methoxy-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyIjbenzainide obtained in Example 80, the title compound was obtained '/"nernyi, 
1H-NMR <DWISO-d 6 ) 8 1.74 (4H, br), 2.48-2.54 (4H, m), 3.81 (2H, s), 4.13 (3H, s)7.30-7.39 (2H m) 7 73 (1 H d J - 
8.6 Hz), 7.79-7.87 (4H, m), 8.04-8.15 (3H, m), 8.23 (1H. d, J = 2.2 Hz), 8.86 (1 H, d, J = 2.2 Hz) 9 97 (1H s) " 
melbng point: 142-144°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CajHasNaFCyO^SHaO 
Calculated: C, 73.10; H, 5.81 ; N, 9.13. 
Found: C, 73.32; H, 5.67; N, 9.34. 

Example 82 

4-bromo-N-[8-ethyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0659] 




[0660] By operating ,n the same manner as in Reference Examples and using 4-bromo-N-[3-(chloromethyl)-8-ethyi- 

2* l«7n Q ^ m ^ hydr0Ch,0n ' de ° Wained Reference Exam P ,e U - the «"« «""PO""d was obtained * 
H-NMR (DMSO-de) 5 1.15 (3H,t, J = 7.2 Hz), 1.73-1.79 (4H. m), 2.50-2.51 (4H, m), 3 27 (2H q J-74Hz) 380 

S >:£>, i o 54 28 (i H d t " Hz) - 7 - 76 " 785 (3H - m) - 799 (2H - d - J = 84 Hz) - 8 22 < 1 ' J - " ££ s.i *dSS! 

melting point: 230-231 °C 
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Example 83 



N-[8-ethyl-3-(1 -pyrrofidinylmethyO^^iuinolinylH'-f luoro[1 ,1 •-biphenyl]-4-carboxamide 



[0661] 



F 




[0662] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-ethyl-3-(1-pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 82, the title compound was obtained. 

1 H-NMR (DMSO-de) 5 1.17 (3H, t, J = 7.2 Hz), 1.73 (4H, br), 2.50 (4H, br), 2.91-3.35 (2H, m), 3.80 (2H, s), 7.31-7.40 
(2H, m), 7.57 (1H, d, J = 8.4 Hz), 7.80-7.88 (5H, m), 8.14 (2H, d, J = 8.4 Hz), 8.22 (1H, d, J = 1.8 Hz), 8.90 (1H, d, J 
= 1.8 Hz), 10.25 (1H, s). 

melting point: 266-267°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 454 [M+H]+ 

Example 84 

4-bromo-2-fluoro-N-[3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



[0664] By operating in the same manner as in Example 1 and using 3-(1-pyrrolidinylmethyl)-7-quinolinylamine hy- 
drochloride obtained in Reference Example 5, the title compound was obtained. 

iH-NMR (DMSO-d 6 ) 8 1 .71 (4H, m), 2.48 (4H, m), 3.74 (2H, s), 7.58 (1 H, dd, J = 8.30, 1 .71 Hz), 7.67 (1 H, d, J » 7.57 
Hz), 7.79 (2H, m), 7.93 (1 H, m), 8.14 (1 H, d, J = 1 .46 Hz), 8.49 (1 H, s), 8.79 (1 H, d, J = 1 .95 Hz), 1 0.78 (1 H. s). 

Example 85 

4'-chloro-3-fluoro-N-[3-(1 -pyrro^^ 



[0663] 




[0665] 



CI 
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[0666] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[3-(1-pyrrolidinylmethyl)- 
7-qu.nol.nyQbenzamide obtained in Example 84, the title compound was obtained ainyimethy.) 
'H-NMR (DMSO-dg) 5 1 .72 (4H, m), 2.50 (4H, m), 3.76 (2H, s), 7.57 (2H m) 7 69(1H m) 7 76f1H m \ 7 MUH 
m) 7.95 (1H. m). 8.16 (1 H, d, J = 1 .2 Hz), 8.53 (1H. d, A 1.V Hz), 8.io (1 H, d, J f 2 "hz) 1 0 78 (1 H 2' ' ' 
melting point: 232°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 27 H23N 3 CIFO 
Calculated: C, 70.51; H, 5.04; N, 9.14. 
Found: C, 70.12; H, 5.04; N, 8.74. 

Example 86 

4^hloro-3-fluoro-N-[3-(1^yrrolidinylmethyl)-7-quinolinyl][1,r-biphenyl]-4-carboxamide 
[0667] 




[0668] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[3-(1-pyrrolidinylmethvl)- 
7-quinoi.nyl)benzamide obtained in Example 84, the title compound was obtained Pyrrona.nyimetnyl) 
1H-NMR (DMSO-dg) 5 1 .71 (4H, m), 2.49 (4H, m), 3.75 (2H, s), 7.34 (2H, m), 7.66 (1H dd J - 8 1 1 7 HzW 73 MH 
.J' 1 * 3 m Jll'^ ^ ^' (1 H, d, J = 1 .2 Hz), 8.52 (1 H, d, J = 1 .5 Hz), 879 (1 H^d, J = 2.2 Hz^ 76 (II H s)' 
melting point: 177°C (crystallization solvent: ethyl acetate -isopropyl ether) ™">(lH,s). 
Elemental analysis for Cs^^N^O 
Calculated: C, 73.12; H, 5.23; N, 9.47. 
Found: C, 73.33; H, 5.26; N, 9.22. 

Example 87 

S-fluoro^'-methoxy-N-^tl-pyrrolidinylmethylJ^uinolinylKl.r-biphenyH-carboxamide 
[0669] 



MeO 




[0670] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[3-(1-pyrrolidinylmethvl)- 
7-qu.nol.nyrjbenzamide obtained in Example 84, the title compound was obtained nyimwiyij 
1H-NMR(DMS0^)51.71 (4H, m), 2.49 (4H, m), 3.75 (2H. s). 3.87 (3H, s), 7.57 (2H m) 7 69(1H m) 7 76MH m» 
7.84 (4H, m), 7.95 (1H, m), 8.16 (1H, d, J = 1.2 Hz), 8.53 ( 1H, d, J = 1.7 Hz) , Lo (1H d J = 2 2 Az7^ 0 78 1H s ' 
melting po.nt: 1 74°C (crystainzation solvent: ethyl acetate - isopropyl ether) ( ' Y 

FABMS(pos) 456 [M+H]+ 
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Example 88 

3-fluoro-N-[3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0671] 




[0672] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[3-(t-pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 84, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.71 (4H, m), 2.49 (4H, m), 3.75 (2H, s), 7.47 (3H, m), 7. 68 (1H, m), 7.72 (1H f m), 7.80 (4H, 
m), 7.94 (1 H, m), 8.1 5 (1 H, d, J = 1 .5 Hz), 8.53 (1 H, d, J = 1 .5 Hz), 8.79 (1 H, d, J = 2.2 Hz), 1 0.76 (1 H, s). 
melting point: 166°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 2 7H24N 3 FO*0.5H 2 O 
Calculated: C, 74.63; H, 5.79; N, 9.67. 
Found: C, 74.44; H, 5.50; N, 9.42. 

Example 89 

4'K:hloro-N-(3-{[4-(2-hydroxyethylH 
[0673] 




[0674] By operating in the same manner as in Example 42 and using 4'-chloro-N-[3-(chloromethyl)-7-quinolinyl][1 ,1 '- 

biphenyl]-4-carboxamide obtained in Reference Example 45, the title compound was obtained. 

iH-NMR (DMSO-dg) 51.17 (2H, m), 1 .35 (3H, m), 1 .61 (2H, m), 1 .98 (2H, s), 2.81 (2H, m), 3.42 (2H, m), 3.62 (2H, s), 

4.31 (1H, t, J = 4.9 Hz), 7.58 (2H, m), 7.82 (2H, m), 7.88 {2H, d, J = 8.3 Hz), 7.97 (4H, m), 8.13 (2H, d, J = 8.6 Hz), 

8.58 (1 H, s), 8.79 (1 H, d, J = 1 .5 Hz), 10.62 (1 H, s). 

melting point: 204°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for CjoHsoNaCICVI .25H z O 

Calculated: C, 68.95; H, 6.26; N, 8.04. 

Found: C, 69.04; H, 6.56; N, 7.79. 
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Example 90 

1 -[(7-{[(4'-chloro-1 ,1 •-biphenyl-4-yl)carbonyl]amino}-3K 1U inolinyl)methy l]piperidine-4-carboxarnide 
[0675] 




S, 0P ! ra 9 L t mamer 35 10 Example 42 and usin 9 4, -^loro-N-[3-(chloromethyl)-7-quinolinyliri 1 

b,phenylH-carboxamide obtained in Reference Example 45, the title compound was obtained 

iH-NMR (DMSO-cy 5 1.66 (4H, m), 1.99 (2H, m), 2.06 (1H, m), 2.86 (2H, m), 3.64 (2H s) 6 70 (1H si 7 20 MH si 

d 7 ;l ( i H 5 S, 7 ia 6 2 0H m s, 7 - 89 (2H> m) - 796 (1H - d - J=8 8 Hz)> 799 (1H - -* 814 rf'iXft 5J« o* 

melting point: 260°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^l^r^ClOg 
Calculated: C, 69.80; H, 5.45; N, 11.23. 
Found: C, 69.76; H, 5.47; N, 10.83. 

Example 91 

4^hloro-N-[3-(^ 
[0677] 




[0678] By operating in the same manner as in Example 42 and using4'-chloro-N-[3-(chloromethyl)-7-quinolinylI[1 V- 
bphenyH-carboxam.de obtained in Reference Example 45, the title compound was obtained ^ U ' 

lH-NMR(DMSOd 6 )80.98(3H,t,J = 7.3Hz) ( 1.16(2H,m),1.59(2H > m),1.66(1H,s) 1 97 (4H m) 2 81 f2H ml 
3.03 (2H, m), 3.62 (2H, s), 7.57 (2H, m), 7.75 (1 H, m), 7.82 (2H, m) 7.88 2H, d, J = 8.8 Hz) 7 97 (2H 2 8 M (3H 
m),8.58(1H,d,J = 1.5Hz),8.79(1H,d,J=1.7Hz),10.61(1H,s). '' ' ' 

melting point: 250°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis Cg2H33N4CIO 2 '0.25H 2 O 
Calculated: C, 70.44; H, 6.18; N, 10.26. 
Found: C, 70.25; H, 6.24; N, 9.99. 
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Example 92 

N-(34[3-(acetylamino)-1-pyrrofidinyQm 
5 [0679] 



w 




15 

[0680] By operating in the same manner as in Example 42 and using ^-chloro-N-p-CchloromethyO-y-quinolinylJtl ,1 
biphenylJ-4-carboxamide obtained in Reference Example 45, the title compound was obtained. 
1 H-NMR (DMS(>d 6 ) 6 1.59 (1H, m), 1.77 (3H, s), 2.12 (1H, m), 2.36 (1H, m), 2.47 (1H, m), 2.69 (2H, m), 3.76 (2H,d, 
J = 6.8 Hz), 4.16 (1H, m), 7.58 (2H f m), 7.83 (2H, m), 7.89 (2H, m), 7.98 (3H, m) f 8.14 (2H, d, J = 8.6 Hz), 8.16 {1H, 
20 S ), 8.60 (1 H, d, J = 1 .5 Hz), 8.83 (1 H, d, J = 2.2 Hz), 1 0.62 (1 H, s). 

melting point: >285°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CagH^^FCVO.SHgO 
Calculated: C, 68.56; H, 5.55; N, 11.02. 
Found: C, 68.95; H, 5.66; N, 10.61 . 

25 

Example 93 

4-bromo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
30 [0681] 



35 




40 [0682] By operating in the same manner as in Reference Example 3 and using 4-bromo-N-[3-(chloromethyl)-8-me- 
thyl-7-quinolinyl]benzamide hydrochloride obtained in Reference Example 49, the title compound was obtained. 
1 H NMR (DMSO-de) 5 1 .72 (4H, m), 2.50 (4H, m), 2.64 (3H, s), 3.80 (2H, s), 7.59 (1 H, d, J = 8.7 Hz), 7.78 (2H, d, J = 
9.0 Hz), 7.82 (1 H, d, J = 8.7 Hz), 7.98 (2H, d, J = 9.0 Hz), 8.22 (1 H, d, J = 2.1 Hz), 8.88 (1 H, d, J = 2.1 Hz), 1 0.32 (1 H, s). 
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Example 94 

6-(4-methylphenyl)-N-^ 
[0683] 




[0684] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (DMSOkJ 6 ) 5 1.73 (4H, m) , 2.39 (3H, s), 2.50 (4H, m) f 2.68 (3H, s), 3.81 (2H, s) t 7.36 (2H d J = 7 2 Hz) 
9 26 (1H s) ^O^Oh' )' 84 ^ d ' J = 8 ' 7 HZ) ' 813 (3H ' m)j 823 (1H> S) ' 845 (1H ' d ' J = 87 Hz '> ' 8 89 < 1H ' s >' 

melting point: 178-180°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 437 [M+H]+ 

Example 95 

6-(4-chlorophenyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]nicotinamide 
[0685] 




[0686] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (DMSOd 6 ) 5 1 .73 (4H, m), 2.50 (4H, m) f 2.68 (3H, s), 3.81 (2H, s), 7.63 (3H, m), 7.84 (1 H, d, J = 8 4 Hz) 
8.23 (4H, m), 8.49 (1H, d, J = 8.4 Hz), 8. 89 (1H, d, J = 1.8 Hz), 9.28 (1H, s), 10.47 (1H, s). 
melting point: 234-236°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 457 [M+H]+ 
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Example 96 



6-(4-methoxyphenyl)-N-[8-methyl-3-(1-pyrrolidinyto^ 



[0687] 



MeO 




[0688] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (DMSO-dg) 5 1 .73 (4H, m) f 2.50 (4H, m), 2.68 (3H, s), 3.85 (5-H, m), 7.10 (2H, d, J = 8.7 Hz), 7.64 (1H, d, J 
= 8.7 Hz), 7.84 (1 H, d, J = 8.7 Hz), 8.1 0-8.24 (4H, m), 8.42 (1 H, d, J = 9.0 Hz), 8.90 (1 H, s), 9.24 (1 H, s), 1 0.41 (1 H, s). 
melting point: 180-182°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 453 [M+H]+ 

Example 97 

6-(4-fluorophenyl)-N-[8-methy1-3-(1-pyn-olidinylmethyl)-7-quinolinyl]nicotinamide 



[0690] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinoltnyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 2.68 (3H, s), 3.82 (2H, s), 7.39 (2H, m), 7.64 (1H, d, J = 9.0 Hz), 
7.85 (1H, d, J = 9.0 Hz), 8.17-8.30 (4H, rn), 8.47 (1H, m), 8.89 (1H, d, J = 2.1 Hz), 9.27 (1H, s), 10.46 (1H, s). 
melting point: 207-209°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 441 [M+H]+ 



[0689] 
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Example 98 

4-(4-chlorophenyl)-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl]-1 -piperidine carboxamide 
[0691] 




[0692] Bysuccessivelyopera^ 

thyl-^l-pyrrohdmylmethyO-T-quinolinyllacetamide obtained in Reference Example 7, the title compound was ob- 

1 H-NMR (DMSOde) 5 1.58-1.83 (8H, m). 2.50 (4H, m), 2.58 (3H, s), 2.73-2.79 (1H m) 2 93 (2H m) 3 78 i2H ,1 
4.27^32 (2H, m). 7.30-7.39 (4H, m). 7.50 (1 H, d, J = 9.0 Hz), 7.71 (A, d, J = 9.0 Hz^l 4 I H, £t£ 

melting point: 203-205°C (crystallization solvent: ethyl acetate - isoproDvl etheri 
FABMS(pos)463[M+H]+ K W ' 

Example 99 

2'-fluoro-N-[8-me%l-3-(1-pyrrolidinylmethyl)-7^uinolinyQ[1,1^biphen 
[0693] 




[0694] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 

7-quinolinyQbenzarmde obtained in Example 93, the title compound was obtained "nynnemyi) 

1H-NMR (DMSOde) * 1 -73 (4H m) 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s), 7.33-7.86 (8H, m), 8.15 (2H, d, J = 8.4 

Hz), 8.22 (1H, d, J = 2.2 Hz), 8.89 (1H, d, J = 2.0 Hz), 10.31 (1H, s). 

melting point: 133-135°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 440 [M+H]+ ' 
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Example 100 

2\4'-difluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinoiinyl][1 ,1 , -biphenyl]-4-carboxamide 
[0695] 




[0696] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

iH-NMR (DMSOd 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s), 7.26 (1H, m), 7.44 (1H, m), 7.60-7.75 
(4H, m), 7.83 (1 H, d, J = 8.8 Hz), 8.1 5 (2H, d, J = 8.4 Hz), 8.22 (1 H, d, J - 2.2 Hz), 8.88 (1 H, d, J = 2.2 Hz), 1 0.31 (1 H, s). 
melting point: 177-179°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 

Example 101 

N-[8-methyl-3-(1-pyrrolidinylme%^ 
[0697] 




[0698] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s), 7.62 (1H, d, J = 8.6 Hz), 7.82-8.03 (7H, 

m), 8.17-8.22 (3H, m), 8.88 (1H, d, J o 2.2 Hz), 10.36 (1H, s). 

melting point: 220-222°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 490 [M+H]+ 
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Example 102 

^4^ifluoro-N-[8-m^ 
[0699] 




tt^zr&zssstitsr ,3H - s, - a " ,2h - * "■<"«• ■* 769 i4H - ■* »■ <** 

melting point: 199-201°C (crystallization solvent: ethyl acetate - isopropvl ether) 
FABMS(pos) 458 [M+H]+ ' 

Example 103 

*H8-methyl-3-(1-pyrTolidiny| m ^ 
[0701] 




[0702] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-pyrrolidin y lmethyl)- 
7-qu,nolinyl]benzamide obtained in Example 93. the title compound was obtained ainymwnyi, 
1 H-NMR (DMSOde) 8 1.74 (4H, m), 2.50 (4H, m). 2.67 (3H, s), 3.80 (2H, s). 7.51 (2H d J = 7 8 Hz) 7 62 f1H d J 
9.0 Hz). 7.83 (1 H, d, J = 9.3 Hz). 7.90 (4H. m). 8.15 (2H. d, J = 8.1 Hz). 8.22 (1 H. s). SM (1 H s M0 £m .) 
melhng point: 200-202°C (crystallization solvent: ethyl acetate -isopropvl ether) ««tiri,s). 
FABMS(pos) 506 [M+H]+ 
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Example 104 



4'^myl-N-[8-methyl-3-(1-pyrrolidinylm^ 



[0703] 



Et 




[0704] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 6 1 .23 (3H, m), 1.73 (4H, m), 2.50 (4H, m), 2.67 (5H, m), 3.82 (2H t s), 7.35-8.23 (11H, m), 8.79 
(1H, m), 10.28 (tH, s). 

melting point: 189-190°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 105 

4-(1 t 3-benzodioxol-5-yl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7<juinolinyl]benzamide 



[0706] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 2.66 (3H, s), 3.81 (2H, s), 6.09 (2H, m), 7.06-8.22 (10H, m), 8.89 

(1H, m), 10.26 (1H, s). 

Elemental analysis for CggH^yNgOs-O^HgO 

Calculated: C, 73.40; H, 5.95; N, 8.85. 

Found: C, 73.09; H, 5.63; N, 8.69. 

melting point: 171-172°C (crystallization solvent: ethyl acetate - isopropyl ether) 



[0705] 
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Example 106 

4-(1-ben2ofuran-2-yl)-N-t8-methyl-3-(1-pyrrDlidinylmethyl)-7-quinolinyl]ben2amide 
[0707] 




[0708] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-pyrrolidinylmethyl)- 
7-qu.nohnylJbenzam.de obtained in Example 93, the title compound was obtained °.ny.metnyi, 
JH-NMR (DMSCW^ 5 1.72 (4H, m), 2.50 (4H, m), 2.68 (3H, s), 3.80 (2H, s), 7.31-8.22 (12H, m), 8.89 (1H, m), 10.36 

Elemental analysis for C 3O H 27 N 3 O 2 «0.5H 2 O 
Calculated: C, 76.57; H, 6.00; N, 8.93. 
Found: C, 76.36; H, 5.79; N, 8.74. 

melting point: 217-218°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 107 

4-(5-chloro-2-thienyl)-N-[8^^ 
[0709] 




melting point: 210-211°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos)462[M+H]+ 
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Example 108 



2'-chloro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyll[1 ,1 '-biphenyll-4-carboxamide 



[0711] 




[0712] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

'H-NMR (DMSOdg) 5 1 .72 (4H, m), 2.50 (4H f m) , 2.68 (3H f s), 3.80 (2H, s), 7.49-8.22 (11 H, m) t 8.90 (1 H f m), 10.35 
(1H, s). 

Elemental analysis for C 2 8H 26 CIN3<>1 .5H 2 0 
Calculated: C, 69.63; H. 6.05; N, 8.70. 
Found: C, 70.01 ; H, 5.67; N, 8.30. 

melting point: 128-129°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 109 

3'-methyl-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl]I1 .1 '-biphenyl]-4-carboxamide 



[0714] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1 .73 (4H, m), 2.42 (3H, s) , 2.50 (4H, m), 2.68 (3H, s), 3.81 (2H, s), 7.24-8.22 (11 H, m), 8.89 
(1H, s), 10.29 (1H, s). 

melting point: 151-152°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 436 [M+H]+ 



[0713] 
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Example 110 

N-[8-methyl-3-(1 -pyrroli^ 
[0715] 



MeS 




[0716] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR(DMSO-d 6 )51.73(4H,m),2.50(4H, m), 2.54 (3H,s), 2.67 (3H,s), 3.81 (2H f s), 7.38-7.41 (2H, m) 761-8 22 
(9H, m), 8.89 (1H, s), 1 0.28(1 H, s). 
Elemental analysis for C^H^NgOS-h^O 
Calculated: C, 71 .72; H, 6.43; N, 8.65. 
Found: C, 71 .40; H, 6.09; N, 8.86. 

melting point: 206-208°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 111 

^-methyl-N-tS-methyl-S^I -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyO-4-carboxamide 
[0717] 




[0718] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidine methyl)- 
7-quinolinylJbenzamide obtained in Example 93, the title compound was obtained 

1 H-NMR (DMSO-d 6 ) 5 1.73 <4H, m), 2.29 (3H, s), 2.50 (4H, m), 2.68 (3H, s), 3.81 (2H f s), 7.28-8.23 (11H, m), 8.89 
(1 H, s), 10.30 (1H, s). 

melting point: 150-151°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 436 [M+H]+ 
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Example 112 



y-fluoro-ISHB-methyl-S-O -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 



[0719] 




F 



[0720] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-de) 5 1.73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s), 7.25-8.22 (11H, m), 8.89 (1H, s), 10.32 
(1H. s). 

melting point: 158-159°C (crystallization solvent: ethyl acetate - isopropyi ether) 
FABMS(pos) 440 [M+H]+ 

Example 113 

4-(2,3-dihydro-1-benzofuran-5-yl)-N-[8-methyl-3-(1-pyrrolidiny!methyl)-7-quinolinyl]benzamide 



[0722] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 8 1 .73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.27 (2H, t, J = 9.0 Hz), 3.83 (2H, s), 4.60 (2H, t, J = 
9.0 Hz), 6.89 (1H, d, J= 8.4 Hz), 7.51-7.84 (6H, m), 8.09-8.23 (3H, m), 8.89 (1H, s), 10.25 (1H, s). 
Elemental analysis for C^HggNgOg'HgO 
Calculated: C, 74.82; H, 6.49; N, 8.73. 
Found: C, 74.75; H, 6.20; N, 8.65. 

melting point: 176-177°C (crystallization solvent: ethyl acetate - isopropyi ether) 



[0721] 
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Example 114 

4-(3,4-dihydro-2H-chromen-6-yl)-^ 
[0723] 




[0724] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyi]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO<i 6 ) 8 1 .73 (4H, m), 1.97 (2H, m), 2.51 <4H, m), 2.67 (3H, s), 2.84 (2H, m), 3.82 (2H, s), 4.19 (2H m) 
6.86 (1 H, d, J = 8.4 Hz), 7.51-8.23 (9H, m), 8.89 (1H, s), 10.25 (1 H, s). 
melting point: 195-197°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 478 [M+H]+ 

Example 115 

4-(2,3-dihydro-1,4-benzodioxin-6-yl)-N-[8-m^ 
[0725] 




[0726] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -py/rolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1 .73 (4H, m), 2.50 (4H, m), 2.65 (3H, s), 3.81 (2H, s), 4.30 (4H, s), 6.99 (1 H, d, J = 8 4 Hz) 
7.28-7.88 (6H, m), 8.09-8.22 (3H, m), 8.89 (1 H, s), 10.25 (1 H, s). 
Elemental analysis for C 30 H 29 N 3 O3^1 .5H 2 0 
Calculated: C, 71 .13; H, 6.37; N, 8.29. 
Found: C, 71 .45; H, 6.02; N, 7.98. 

melting point: 187-1 88°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 116 

N-[8-methyl-3-(1-pyrrofidinylme^^ 
[07271 




[0728] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1 - 7 3 (6H, m), 1 .92 (2H, m), 2.50 (4H, m), 2.67 (3H, s), 2.85 (2H, m), 3.82 (2H, s). 3.99 (2H, m), 
7.05 (1H, d, J = 8.4 Hz), 7.52-7.84 (6H, m), 8.11-8.22 (3H, m), 8.89 (1H, s), 10.27 (1H, s). 
Elemental analysis for C32H33N3O2M .5H 2 0 
Calculated: C, 74.10; H, 7.00; N, 8.10. 
Found: C, 74.12; H, 6.61; N, 8.01. 

melting point: 162-163°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 117 

N-[8-methyl-3-(1-pyrrolldinylmethyl)-7-quinolinyl]-4-(5-methyl-2-thienyl)benzamide 
[0729] 



Me 




[0730] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrroiidinylmethyl)- 
7-quinolinyObenzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 17 3 (4H, m), 2.50 (7H, m), 2.65 (3H, s), 3.81 (2H, s), 7.56-8.22 (9H, m), 8.80 (1H, d, J = 2.2 
Hz), 10.30 (1H, s). 

melting point: 220-221 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 118 

N-[8-methyl-3-(1 -pyrrolidi^ 
[0731] 




[0732] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-pyrrolidinylmethvl)- 
7-qumolinyObenzamide obtained in Example 93, the title compound was obtained 

'H-NMR (DMSO-d 6 ) 5 1.73 (4H, m). 2.50 (7H, m), 2.65 (3H, s), 3.81 (2H, s), 7.57-8.22 (9H, m), 8.80 (1H, d, J= 2.0 
Hz), 10.28 (1H, s). 

melting point: 224-225°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 119 



4-(5-acetyl-2-thienyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0733] 




[0734] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -py rrolidinylmethyl)- 
7-quinolinyQbenzamide obtained in Example 93, the title compound was obtained 

^f?"^ 5 173 (4H ' m) ' 250 (4H ' m) ' 258 (3H ' S) > 2 66 < 3H > s >> 2 80 < 2H > s )> 7 -56-*-21 (9H, m), 8.89 (1 H, 
S), 1 0.31 (1 H, s). 

Elemental analysis for C 2 bH 27 N3O 2 S*0.5H 2 O 
Calculated: C, 77.03; H, 7.85; N, 9.62. 
Found: C, 76.95; H, 7.73; N, 9.31 . 

melting point: 194-195°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 120 



4"(1-benzothien-2-yl)-N-[8-methy1-3-(1-pyrrolidinylmethyl)-7<|uinolinyl]ben2amide 



[0735] 




[0736] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinoiinyl]benzamide obtained in Example 93, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 8 1.73 (4H, m), 2.50 (4H, m) f 2.68 (3H, s), 3.80 (2H, s), 7.44-8.21 (12H f m), 8.89 (1H, s), 10.31 
(1H, s). 

Elemental analysis for C^HgyNaOS-O.SHgO 
Calculated: C, 74.04; H f 5.80; N, 8.63. 
Found: C, 74.41 ; H, 5.61 ; N, 8.29. 

melting point: 217-218°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 121 

4"(benzyloxy)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyllbenzamide 



[0738] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1H-NMR (DMSO-d 6 ) 8 1 .72 (4H, m) , 2.50 (4H, m) , 2. 64 (3H, s), 3.80 (2H, s), 5.21 (2H, s), 7.12-8.20 (12H, m), 8.88 
(1H, s), 10.06 (1H, s). 

melting point: 177-178°C (crystallization solvent: ethyl acetate - isopropyl ether) 



[0737] 
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Example 122 

4-cyclohexyl-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyQbenzamide 
[0739] 




[0740] By successively operating in the same manner as in Reference Example4 and Example 1 and using N-[8-me- 
hyl-3-(l- P yrrohd,nylmethyl,-7-quinol.nyl]acetamide obtained in Reference Example 7, the title compound was ot 

lain 6Q. 

irHTioTa^hU) 5 144 (6H> m) ' 179 (8H ' m) ' 2 50 (5H ' m) ' 2 64 (3H ' s) ' 379 (2H ' s) ' 7 24 - 8 - 20 < 7H - m >- 887 

melting point: 178-179-C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 428 [M+H]+ 

Example 123 

4-[(4-fluorobenzyl)oxy]-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0741] 




[0742] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
hyl-3-(l-pyrrol.d.ny.methyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 

(ThTio D o M 8 S ( 51S) 8 153 <4H ' m> ' 241 (4H ' m) ' 264 (3H ' s) ' 368 (2H> s) ' 521 (2H ' s) ' 7 - 12 " 8 - 19 < 11H - m >> 887 

Elemental analysis for CggHggFNgOg-O.SHgO 
Calculated: C f 72.78; H, 6.11 ; N, 8.78. 
Found: C, 72.90; H, 6.01 ; N, 9.03. 

melting point: 177-178°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 124 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-phenoxybenzamide 
[0743] 




[0744] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1H-NMR (CDCI 3 ) 8 1.81 (4H, m), 2.57 (4H, m), 2.80 (3H, s), 3.81 (2H, s), 7.08 (4H, m), 7.19 (1H, t, J = 7.5 Hz), 7.40 
(2H, t, J = 7.5 Hz), 7.69 (1 H, d, J = 9.0 Hz), 7.91 (3H, m), 8.05 (1 H, s), 8.21 (1 H, d, J = 8.4 Hz), 8.88 (1 H, s). 
melting point: 161-162°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 125 

3-(benzyloxy)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-<iuinolinyl]benzamide 
[0745] 




[0746] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 8 1.82 (4H, m), 2.58 (4H, m), 2.79 (3H, s), 3.82 (2H, s), 5.16 (2H, s), 7.21-7.59 (9H, m), 7.69 (1H, d, 
J = 13.8 Hz), 7.97 (1H, s), 8.07 (1H f s), 8.23 (1H, d, J = 13.2 Hz), 8.90 (1H, s). 
melting point: 148-149°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 126 

4-[(4-methoxybenzyl)oxy]-N-[8-methy1-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0747] 




[0748] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quino!inyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 
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1H-NMR (CDCy 8 1.82 (4H, m). 2.58 (4H, m), 2.81 (3H, s), 3.83 (5H, m), 5.08 (2H, s), 6.94 (2H, d J = 8 4 Hz) 7 08 
(^J^Hz^^ 

Elemental analysis for CgoHa^gOa^HgO 1 ' 

Calculated: C, 72.12; H, 6.66; N, 8.41. 
Found: C, 72.02; H, 6.59; N, 8.16. 

melting point: 192-193°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 127 

4-[(2-fluorobenzyl)oxy]-^ 
[0749] 




[0750] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
h y .-3-(l- Py rrol l d l ny.methy.,-7-quino.inylIacetamide obtained in Reference Example 7, the ttle compound was ob- 
tai n eo. 

1 H-NMR (CDCI 3 ) 5 1 .82 (4H, m) , 2.59 (4H, m). 2.80 (3H, s), 3.83 (2H, s), 5.22 (2H, s), 7.08-7 35 (6H m) 7 50 f1 H 
m), 7.69 (1 H, d, J = 8.4 Hz). 7.91 (2H, m>, 8.07 (1 H, s), 8.22 (1 H, d, J = 9.0 Hz), 8 88 (1 H sT 
melting point: 1 04-1 05°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 128 

4-[(3-fluorobenzyl)oxy]-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyllbenzamide 
[0751] 




Ik75, By SU , ( 2 eS ? iVe ' y ° Perating in the Same ma " ner 35 in Refer ence Example 4 and Example 1 and using N-[8-me- 
22 ylmethyl)-7-quinolinyllacetamide obtained in Reference Example 7, the title compound was ob- 

1 H-NMR (CDCI 3 ) 8 1 .82 (4H, m), 2.58 (4H, m), 2.80 (3H, s), 3.81 (2H, s), 5.14 (2H, s), 7.04-7 37 (6H m) 7 68 f1 H d 
J = 8.7Hz).7.93(3H.m),8.06(1H,s),8.21(1H,d,J = 9.0Hz),8.88(1H,s). 
melting point: 151-152°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 129 



4-[(4^hlorobenzyl)oxy]-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7^uinolinyl]ben2amid8 



[0753] 



cr 




[0754] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quino!inyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (CDC! 3 ) 5 1 .82 (4H, m), 2.58 (4H, m), 2.80 (3H, s), 3.81 (2H, s), 5.11 (2H, s), 7.05 (2H, d, J = 8.4 Hz), 7.38 
(5H, m), 7.68 (1 H, d, J = 8.8 Hz), 7.90-8.06 (3H, m), 8.21 (1 H, d f J = 9.2 Hz), 8.89 (1 H, s). 
melting point: 167-168°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 130 

N-[8-methyl-3-(1-pyrrolidinylmethy^ 



[0756] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained 

tH-NMR (CDCI 3 ) S 1. 82 (4H, m), 2. 58 (4H, m), 2. 81 (3H, s), 3.82 (2H, s), 5.22 (2H, s), 7.08 (2H, d, J = 8.8 Hz), 

7.55-8.06 (9H, m), 8.23 (1H, d, J = 8.6 Hz), 8.89 (1H, s). 

melting point: 196-197°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 131 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-3-phenoxybenzamide 



[0755] 




[0757] 
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[0758] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 

nyl-3-(1-pyrrohdinylmethyl)-7-qurnolinyllacetamide obtained in Reference Example 7, the title compound was ob- 
IcLinGO. 

s^^S^fs 4Hz) H 8 S'OH 7 ^"* "* ^ ^ ^ ^ 7 °^' 72 ^ ^ ^ ^ 8 06 ^ 
melting point: 147-148°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 132 



4-(benzyloxy)-2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0759] 




[0760] By successively operating in the same manner as in Reference Example4 and Example 1 and using N-[8-me- 
hyl-3-(1-pyrrol,d.nylmethyl)-7-quinolinyllacetamide obtained in Reference Example 7. the title compound was ob- 

131 n 60. 

'H-NMR (CDCI 3 ) 6 1 .81 (4H. m) , 2.57 (4H, m), 2.82 (3H ( s), 3.66 (2H, s), 5.15 (2H, s), 6.76-6.96 (2H m) 7 42 (5H 
m)7.69(1H,d^ = 9.2Hz),8.02(1H,s^ 

melting point: 1 76-1 77°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 133 



4-bromo-2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0761] 




[0762] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
hyl-S-d-pyrroLdmylmethylK-quinolinyllacetamide obtained in Reference Example 7, the title compound was ob- 

lain GO. 

d^^z) 8 ^ 0 K 8) <4H ' 2 (4H ' 2 (3H * S) ' 3 (2H> S) ' 7 - 58 ' 7 85 (5H ' m) ' 8 21 (1 H ' S) ' 8 88 < 1 H > 
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Example 134 



4-(2,3<Jihydro-1-benzofuran-5-yl)-2-flu^ 



[0763] 




[0764] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1-pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1 73 (4H, m), 2.50 (4H f m) f 2.70 (3H; s), 3.26 (2H, t, J = 8.4 Hz), 3.82 (2H, s), 4.60 (2H, t, J = 
8.7 Hz), 6.88 (1 H, d, J = 8.4 Hz), 7.52-7.82 (7H, m), 8.20 (1 H, s), 8.88 (t H, s), 1 0.11 (1 H, s). 
melting point: 181-182°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 135 

3-fluoro-4'-methyl-N-[8-methyi-3-(1-pyrrolidm^^ 



[0766] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 2.70 (3H, s), 3.80 (2H, s), 7.33 (2H, d, J = 8.2 Hz), 
7.65-7.86 (7H, m), 8.21 (1 H, s), 8.88 (1 H, d, J = 2.2 Hz), 10.19 (1H, s). 
melting point: 180-182°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 454 [M+HJ+ 

Example 136 

3-fluoro-N-[8-methyl-3-(1-pyrrotidinylm^ 



[0765] 




[0767] 
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[0768] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.50 (4H, m), 2.70 (3H, s), 3.80 (2H, s), 7.52 (2H, d, J = 8.4 Hz) 7 70-7 95 (7H 
m),8.21 (1H,s), 8.88(1 H,s),1 0.23(1 H,s). 

melting point: 175-178°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 524 [M+H]+ 

Example 137 

2\4 , <lichloro-3~fluoro-^ 
[0769] 




[0770] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

iH-NMR(DMSO-d 6 ) 5 1.72 (4H, m), 2.50 (4H, m), 2.71 (3H, s), 3.80 (2H,s), 7.43-7.91 (8H, m), 8.22 (1H s) 8 89 (1H 
s), 10.33 (1H,s). V ' 

Elemental analysis for C 28 H 24 CI 2 FN 3 O0.5H 2 0 
Calculated: C, 65.00; H, 4.87; N, 8.12. 
Found: C, 65.08; H, 4.58; N, 7.78. 

melting point: 162-1 63°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 138 

3-fluoro-N-[8-methyl-3-(1 -py^^ 
[0771] 




[0772] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyi- 
methyl)-7-quinolinyi]benzamide obtained in Example 1 33, the title compound was obtained 

' H-NMR (DMSO-d 6 ) 8 1 .73 (4H, m), 2.51 (4H, m), 2.71 (3H, s), 3.82 (2H, s), 7.77-8.06 (9H, m), 8.23 (1 H, s), 8.90 (1 H 
S), 10.29 (1H,s). 

Elemental analysis for CggH^F^O-h^O 
Calculated: C, 66.28; H, 5.18; N, 8.00. 
Found: C, 66.24; H, 4.82; N, 7.98. 

melting point: 202-203°C (crystallization solvent: ethyl acetate - isopropyl ether) 



138 



EP 1 447 402 A1 

Example 139 

2\3,4Mrifluoro-N-[8-methyl-3-(1 -pyrrolidnylmethyl)-7-quinolinyq[1 ,1 '-biphenyq-4-carboxamide 
[0773] 




[0774] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 5 1 .73 (4H, m), 2.50 (4H, m), 2.71 (3H, s), 3.82 (2H, s), 7.23-7.93 (8H, m), 8.21 (1 H f d, J = 2.2 
Hz), 8.88 (1H, d, J= 1 .8 Hz), 10.25 (1 H, s). Elemental analysis for CgsH^NaO 
Calculated: C, 70.72; H, 5.09; N, 8.84. 
Found: C, 70.42; H, 4.93; N, 8.45. 

melting point: 172-1 73°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 140 

^-ethyl-S-fluoro-N-tS-methy^ 
[0775] 




[0776] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 5 1.23 (3H, t, J = 7.8 Hz), 1.73 (4H, m), 2.50 (4H, m), 2.62 (2H, q, J= 7.8 Hz), 2.71 (3H, .s), 3. 
83 (2H, s), 7.35 (2H, d, J= 8.0 Hz), 7.65-7.86 (7H, m), 8.21 (1H, s), 8.88 (1H, s), 10.15 (1H, s). 
Elemental analysis for Gjo^oFNgO 
Calculated: C, 70.06; H, 6.47; N, 8.99. 
Found: C, 76.78; H, 6.35; N, 8.71 . 

melting point: 178-179°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 141 

4-(1,3-benzodioxol-5-yl)-2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7^ u inolinyl]benzamide 
[0777] 




2, 7 By ° pe , rat "9 in the s * me manner as in Exam P'e 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-qu.nol 1 nyQbenzam.de obtained in Example 133, the title compound was obtained 

sreT^SH^ais ah 3 1)"' (4H ' ^ (3H ' S) ' (2H ' S) ' (2H> S) ' 7 -° 4 ' 7 - 85 (8H ' m) ' 822 (1H ' 

Elemental analysis for C^H^FNaOg^O 
Calculated: C, 69.45; H, 5.63; N, 8.38. 
Found: C, 69.45; H, 5.39; N, 8.41 . 

melting point: 181-182°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 142 

4-(1-benzofuran-2-yl)-2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0779] 




n v B/ ^T 1 ? ^ Same mannef 35 in Examp ' e 50 and usin 9 4 -bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 

SU TiS^S?! 8 173 (4H ' m) ' 250 (4H ' m)> 271 (3H - s) - 3 81 (2H ' s) - 7 - 31 - 7 - 98 (10H - m) ' 821 < 1H > s >* 889 

Elemental analysis for Csoh^FNaO;, 
Calculated: C, 75.14; H, 5.46; N, 8.76. 
Found: C, 74.93; H, 5.28; N, 8.48. 

melting point: 202-203°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 143 



4-(5-chloro-2-thieny1)-2-fluoro-N-[8-me 



[0781] 




CI 



[0782] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyQbenzamide obtained in Example 133, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 6 1.72 (4H, m) , 2. 50 (4H, m) , 2. 69 (3H, s), 3.80 (2H, s), 7.26-7.82 (7H, m), 8.21 (1H, s), 8.89 
(1H. s),10.20(1H,s). 

Elemental analysis for C^H^CIFNaOS'HgO 
Calculated: C, 62.70; H f 5.06; N, 8.44. 
Found: C. 62.38; H, 4.71 ; N, 8.00. 

melting point: 160-162°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 144 

3-fluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl^-quinolinylH'^methylsulfanyOtl ,1 '-biphenyQ-4-carboxamide 



[0784] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

1 H-NMR <DMSO-d 6 ) 8 1 .72 (4H, m), 2.50 <4H, m), 2.54 (3H, s), 2.71 (3H, s), 3.79 (2H f s), 7.39 (2H, m), 7.68-7.87 (7H, 
m), 8.22 (1 H, s), 8.89 (1 H, s), 1 0.20 (1 H f s). Elemental analysis for C^H^FNaOS 
Calculated: C, 71 .73; H, 5.81 ; N, 8.65. 
Found: C, 71 .49; H, 5.71 ; N, 8.31 . 

melting point: 189-190°C (crystallization solvent: ethyl acetate - isopropyl ether) 



[0783] 
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Example 145 

3,4^difluoro-N-[8-m^ 
[0785] 




[0786] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 1 33, the title compound was obtained 

i H-NMR (DMSO-d 6 ) 6 1 .72 (4H, m>, 2.50 (4H, m), 2.70 (3H, s), 3.80 (2H, s), 7.36 (2H, m), 7.67-7.76 (3H, m) 7 82-7 89 
(4H, m), 8.22 (1 H, s), 8.88 (1 H, d t J = 1 .5 Hz), 1 0.23 (1 H, s). mj , /. « 

melting point: 176-178°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 

Example 146 

4'-chloro-3-fluoro-N-[8-m^^ 
[0787] 




[0788] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrroiidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 1 33, the title compound was obtained 

1 H-NMR (DMSO-d 6 ) 5 1 .72 (4H, m), 2.50 (4H, m), 2.70 (3H, s), 3.80 (2H, s), 7.58 (2H, d, J = 8 4 Hz) 7 69-7 88 (7H 
m),8.21 (1H,s), 8.88(1 H, d, J = 1.8 Hz), 1 0.23(1 H, s). 1 1 

melting point: 181-183°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 474 [M+H]+ 
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Example 147 



S-fluoro^'-methoxy-N-tS-methyl-S-O -pyrro!idinylmethyl)-7-quinolinyl][1 , 1 *-biphenyl]-4-carboxamide 



[0789] 




[0790] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinoliny!]benzamide obtained in Example 133, the title compound was obtained. 

*H-NMR (DMSO-d 6 ) 8 1 .73 (4H, m), 2.50 (4H, m), 2.70 (3H, s), 3.80 (2H, s), 3.83 (3H, s), 7.07 (2H, d, J « 9.0 Hz), 
7.64-7.84 (7H, m) f 8.21 (t H, s). 8.88 (1 H, d, J = 1 .8 Hz), 10.17 (1 H, s). 
melting point: 164-166°C (crystallization solvent: ethyl acetate - isopropyt ether) 
FABMS(pos) 470 [M+H]+ 

Example 148 

2',3-difluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinoliny1][1 ,1 '-biphenyl]-4-carboxamide 



[0792] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.72 (4H, m), 2. 50 (4H, m) , 2.71 (3H, s), 3.80 (2H, s), 7.35-7.42 (2H, m), 7.49-7.68 (4H, m), 
7.74 (1H, d, J = 9.3 Hz), 7.83-7.92 (2H, m), 8.21 (1H, s), 8.88 (1H, d, J = 1.8 Hz), 10.28 (1H, s). 
melting point: 159-160°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 



[0791] 
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Example 149 

3-fluoro-N-[8- m ethyl-3-(1-pyrrolidinylmethyl)-7^uinolinyl][1,r-biphenyl]-4-carbo X arnide 
[0793] 




[ ° 7 ^ 4 i , By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -pyrrolidinvl- 
methyl)-7-quinolinyl]benzamide obtained in Example 133, the title compound was obtained 

assess; t ,4H - ■*• 2 " pk * 3 m (2h ' *'• 7 * 7k ,3H - ■* 7 ' ra - 7e8 <™- •* 

melting point: 166-168°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 440 [M+H]+ 

Example 150 

4-bromo-3-fluoro-N-[8-meth^ 
[0795] 




[0796] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8- m e- 
hyl-3-(1.py r rolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
xaineo. 

'H NMR (DMSO-d 6 ) 8 1.72 (4H, m), 2.50 (4H, m), 2.64 (3H, s), 3.81 (2H, s), 7.58 (1H, d, J = 8.8 Hz) 7 81-8 03 MH 
m),8.23(1H,s),8.89(1H,d,J=2.2Hz),10.38(1H,s). ' ( ' 

Example 151 



2-fluoro-N-[8-methyl-3-(1 ?yrrofidlnylmethyl)-7«|uinolinyl][1 ,1 '-biphenyll^-carboxamide 
[0797] 




[0798] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyl-3-(1-pyrrofidiny1- 
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methyl)-7-quinolinyl]benzamide obtained in Example 150, the title compound was obtained. 

'H-NMR (DMSOd 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.81 (2H, s) f 7.47-7.66 (6H, m), 7.75 (1H, m), 7.84 
(1H, d, J = 9.0 Hz), 8.00 (2H, m), 8.23 (1H, s), 8.89 (1 H, d, J = 2.1 Hz), 10.38 (1 H, s). 
melting point: 156-158°C (crystallization solvent: ethyl acetate - isopropyi ether) 
FABMS(pos) 440 [M+H]+ 

Example 152 

2-fluoro-4'-methoxy-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-Diphenyl]-4-carboxamide 



[0800] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 150, the title compound was obtained. 

1 H-NMR (DMSO<l 6 ) 8 1 .76 (4H, m), 2.50 (4H, m), 2.66 (3H, s), 3.83 (5H, m), 7.10 (2H, d, J = 8.7 Hz), 7.58-7.64 (3H, 
m), 7.71 (1H, m), 7.85 (1H, d, J = 8.7 Hz), 7.95 (2H, m), 8.28 (1H, s), 8.92 (1H, s), 10.36 (1H, s). 
melting point: 174-176°C (crystallization solvent: ethyl acetate - isopropyi ether) 
FABMS(pos) 470 [M+H]+ 

Example 153 

2,4*-difluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 



[0802] By operating in the same manner as in Example 50 and using 4-bromo-3-f luoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 150, the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 8 1 .73 (4H, m), 2.50 (4H, m), 2.66 (3H, s), 3.82 (2H, s), 7.38 (2H, m), 7.60-7.63 (1 H, m), 7.68-7.79 
(3H, m), 7.84 (1H, d, J = 9.0 Hz), 8.24 (1H, s), 8.89 (1H, s), 10.38 (1H, s). 
melting point: 176-178°C (crystallization solvent: ethyl acetate - isopropyi ether) 
FABMS(pos) 458 [M+H]+ 



[0799] 




[0801] 
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Example 154 

^hloro^-fluoro-N-p-m^ 
[0803] 




[0804] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyi-3-(1-pyrrolidinyl- 
methyI)-7-quinolinyl]benzamide obtained in Example 150, the title compound was obtained 

'H-NMR (DMSO-d 6 ) 6 1.73 (4H, m), 2.50 <4H, m), 2.66 (3H, s), 3.81 (2H, s), 7.59-7.83 (6H, m), 7.84 (1H d J = 9 3 

Hz), 8.00 (2H,m), 8.24 (1H,s), 8.90 (1H,s), 10.39 (1H,s). 

melting point: 190-192°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 474 [M+H]+ 

Example 155 

2-fluoro-4'-methyl-N-[8-me^ 
[0805] 




H Me 



[0806] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 1 50, the title compound was obtained 

1 H-NMR (DMSOnd 6 ) 5 1.73 (4H, m), 2.38 (3H, s), 2.50 (4H, m), 2.66 (3H, s), 3.81 (2H, s), 7.34 (2H, d, J = 8 4 Hz) 
7.54 (2H, d, J = 7.2 Hz), 7.61 (1H, d, J = 8.4 Hz), 7.72 (1H, m), 7.84 (1H, d, J = 9.0 Hz), 7.97 (2H, m), 8.23 (1H s) 
8.89 (1 H,d, J = 2.1 Hz), 1 0.36(1 H,s). 1 ' Ji 

melting point: 193-194°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 454 [M+H]+ 

Example 156 

^-difluoro-N-^methyl-S-fl -pyrrolidinylmethyl)-7<!uinolinylI[1 ,1 '-biphenylH-carboxamide 
[0807] 
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[0808] By operating in the same manner as in Example 50 and using 4-bromo-3-f luoro-N-[8-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 1 50, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.50 (4H, m), 2.67 (3H, s), 3.80 (2H, s), 7.39 (2H, m), 7.53-7.71 (4H, m), 7.85 
(1 H, d, J = 9.0 Hz), 7.99 (2H, m), 8.23 (1 H, s), 8.89 (1 H, d, J = 2.1 Hz), 1 0.4O (1 H, s). 
melting point: 139-140°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 

Example 157 

4-bromo-2-methyl-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyQbenzamide 



[0810] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (DMSO-d 6 ) 5 1 .73 (4H. m), 2.47 (3H, s), 2.50 (4H, m), 2.68 (3H, s), 3.79 (2H, s), 7.54-7.58 (3H, m), 7.65 (1 H f 
d, J = 9.0 Hz), 7.81 (1 H, d, J = 8.7 Hz), 8.1 9 (1 H, d, J = 2. 1 Hz), 8.86 (1 H, d, J = 2.4 Hz), 1 0. 1 7 (1 H, s). 

Example 158 

4*-fluoro-3-methyl-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinoIinyl][1 ,1 '-biphenyl]-4-carboxamide 



[0812] By operating in the same manner as in Example 50 and using 4-bromo-2-methy1-N-[8-methyl-3-(1-pyrrolidi- 

nylmethyl)-7-quinolinyl]benzamide obtained in Example 157, the title compound was obtained. 

1 H-NMR (DMSOde) 5 1.73 (4H, m), 2.50 (4H, m), 2.55 (3H, s), 2.70 (3H, s), 3.80 (2H, s), 7.33 (2H, m), 7.64 (4H, m), 

7.79 (3H, m), 8.21 (1 H, s), 8.88 (1 H, d, J = 1 .8 Hz), 1 0.1 8 (1 H, s). 

melting point: 200-203°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 454 [M+H]+ 



[0809] 




[0811] 
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Example 159 

4-bromo-3-methyl-N-[8-methyL^ 
[0813] 




[0814] By successively operating in the same manner as in Reference Example 4 and Example 1 and using N-[8-me- 
thyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]acetamide obtained in Reference Example 7, the title compound was ob- 
tained. 

1 H-NMR (DMSO-d 6 ) 5 1.72 (4H, m), 2.46 (3H, s), 2.50 (4H, m), 2.64 (3H, s), 3.79 (2H, s), 7.57 (1 H d J = 8 7 Hz) 
7.77-7.82 (3H, m), 8.01 (1H, s), 8.20 (1H, d f J = 1.8 Hz), 8.87 (1H, d, J =2.1 Hz), 10.25 (1H, s). 

Example 160 

4'-fluoro-2-me%l-N-[8-methyl^ 
[0815] 




[0816] By operating in the same manner as in Example 50 and using 4-bromo-2-methyl-N-[8-methyl-3-(1-pyrrolidi- 

nylmethyl)-7-quinolinyiIbenzamide obtained in Example 1 59, the title compound was obtained 

1H-NMR (DMSO-d 6 ) 5 1.73 (4H, m), 2.33 (3H, s) , 2.50 (4H, m), 2.66 (3H, s), 3.81 (2H, s), 7.32 (2H, m), 7.38 (1H, d 

J = 8.4 Hz), 7.46 (2H, m), 7.61 (1 H, d, J » 9.0 Hz), 7.82 (1 H, d, J = 8.7 Hz), 7.93 (1 H, d, J = 7.8 Hz), 7.99 (1 H s) 8 22 

(1H, s), 8.88 (1H,d,J= 2.1 Hz), 10.25 (1H,s). * ' ' 

melting point: 200-202°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 454 [M+H]+ 

Example 161 

4-(benzyloxy)-N-[8-methyl-3-(1-piperidinylmethyl)-7-quinolinyl]benzamide 
[0817] 
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[0818] By operating in the same manner as in Example 1 and using 8-methyl-3-(1-piperidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 50, the title compound was obtained. 

1 H-NMR (DMSO-de) 6 1.51 (6H, m), 2.39 (4H, m), 2.64 (3H, s), 3.64 (2H, s), 5.23 (2H, s), 7.16-8.17 (12H, m), 8.86 
(1H, s), 10.07 (1H, s). 

melting point: 186-187°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 466 [M+H]+ 

Example 162 

4-[(4-fluorobenzyl)oxy]-N-[8-methyl-3-(1-piperidinylmethyl)-7-quinolinyl]benzamide 
[0819] 




[0820] By operating in the same manner as in Example 1 and using 8-methyl-3-(1-piperidinylme%l)-7-quinoli- 
nylamine obtained in Reference Example 50, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 6 1.53 (6H, m), 2.41 (4H, m), 2.64 (3H, s), 3.68 (2H, s), 5.21 (2H, s), 7.12-8.19 (11H, m), 8.87 
(1H, s), 10.08 (1H,s). 

melting point: 159-160°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 484 [M+H]+ 

Example 163 

4-(benzyloxy)-2-fluoro-N-[8-methyl-3-(1-piperidinylmethyl)-7-quinolinyl]benzamide 
[0821] 




[0822] By operating in the same manner as in Example 1 and using 8-methyl-3-(1-piperidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 50, the title compound was obtained. 

1 H-NMR (CDCI3) 8 1.46 (2H, m), 1.59 (4H. m), 2.44 (4H, m), 2.82 (3H, s), 3.66 (2H, s), 5.15 (2H, s), 6.76-6.96 (2H. 
m), 7.42 (5H, m), 7.69 (1H f d, J = 9.2 Hz), 8.02 (1H, s), 8.20 (1H, t, J = 9.4 Hz), 8.36 (1H, d, J = 9.2 Hz), 8.59-8.67 
(1H, m), 8.88 (1H,s). 

melting point: 180-181 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 164 

4-bromo-N-[8-methyl-3-(1-piperidm^ 
[0823] 




[0824] By operating in the same manner as in Reference Example 3 and using 4-bromo-N-[3-(chloromethyl)-8-me- 
u ^'1° !S? !7f h y droch,oride obtained in Reference Example 49, the title compound was obtained. 
1 H-NMR (DMSCW 6 ) 5 1 .59 (6H, m), 2.65 (7H. m), 3.84 (2H, s), 7.59 (1H, d, J = 9.2 Hz), 7.80 (3H, s), 8 00 (2H d J - 
8.4Hz),8.21(1H,m),8.91(1H,d,J=1.8Hz),10.32(1H,s). 1 " ' 

Example 165 

4'-methoxy-N-[8-methyl-3-(1 -pyrrolidinylmethyi)-7-quinolinyQ[1 ,1 '-biphenylH-carboxamide 
[0825] 



MeO 




[0826] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-piperidinylmeth y l)- 
7-quinolinyl]benzamide obtained in Example 1 64, the title compound was obtained 

1 H-NMR (DMSO-d 6 ) 5 1 .42-1 .52 (6H, m), 2.40 (4H, s), 2.66 (3H, s), 3.65 (2H, s), 3.82 (3H, s), 7 07 (2H d J = 8 8 Hz) 

773 (2H ' d ' J = 88 H2) - 782 (3H ' m) * 811 (2H - d ' J = 84 "» < 1 Kici S 

melting point: 190-192°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 466 [M+H]+ 

Example166 



4'-fluoro-N-[8-methyl-3-(1 -piperidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0827] 



F 




[0828] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-(1-piperidinylmethyl)- 
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7-quinolinyQbenzamide obtained in Example 164, the title compound was obtained. 

1 H-NMR (DMSOoy 5 1.41 (2H, m), 1.52 (4H, m) , 2.40 (4H, m), 2.67 (3H, s), 3.66 (2H, s), 7.36 (2H, m), 7.62 (1H, d, 
J m 8.4 Hz), 7.84 (5H, m), 8.14 (2H, d, J = 8.1 Hz), 8.19 (1 H, s), 8.87 (1H, d, J = 1.2 Hz), 10.29 (1H, s). 
melting point: 188-1 90°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(DOS) 454 [M+H]+ 

Example 167 

4-(5-chloro-2-thienyl)-N-[8-^ 
[0829] 




CI 



[0830] By operating in the same manner as in Example 50 and using 4-bromo-N-[8-methyl-3-{1 -piperidinylmethyl)- 
7-quinoliny!]benzamide obtained in Example 164, the title compound was obtained. 

1 H-NMR (DMSO-dg) 5 1.41-1.52 (6H, m), 2.40 (4H, m) , 2.66 (3H, s), 3.66 (2H, s), 7.25 (1H, m), 7.60-7.84 (5H, m), 
8.09-8.20 (3H, m), 8.87 (1H, s), 10.29 (1H, s). 
Elemental analysis for C 27 H 26 CIN 3 OS 
Calculated: C, 68.12; H, 5.51 ; N, 8.83. 
Found: C, 67.92; H, 5.42; N, 8.52. 

melting point: 212-213°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 168 

4-bromo-2-fluoro-N-[8-methyl-3-(1-piperidinylmethy!)-7-quinolinyl]benzamide 
[0831] 




[0832] By operating in the same manner as in Example 1 and using 8-methyl-3-(1-piperidinylmethyl)-7-quino!i- 
nylamine obtained in Reference Example 50, the title compound was obtained. 

1H-NMR (DMSOd 6 ) 8 1 .51 (6H, m), 2.39 (4H, m), 2.67 (3H, s), 3.66 (2H, s), 7.56-7.85 (5H, m), 8.1 7 (1 H, s), 8.86 (1 H, 
d, J =1.8 Hz), 10.26 (1H, s). 
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Example 169 

3-fluoro-N-[8-methyl-3-(1 -piperidinylmethyl)-7-ciuinonnyl][1 ,1 '-biphenylH-cartooxamide 
[0833] 




[06 ^\ ^ 0pe , rati "9 in the same manner as in Exam P |e 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -piperidinyl- 
methyl)-7-quinolmyl]benzamide obtained in Example 168, the title compound was obtained 

(TH N d M jSztio^ 1 9?trs) m) ' (4H ' (3H ' S> ' (2H ' S)> 74S788 (10H ' mh 817 (1H> S) ' 887 

Elemental analysis for C^H^FNgOHXSHgO 
Calculated: C, 75.30; H, 6.32; N, 9.08. 
Found: C, 75.60; H, 6.17; N, 9.23. 

melting point: 187-1 88°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 170 

3,4'-difluoro-N-[8-methyl-3-(1 -piperidinylmethyl)-7-quinolinyl][1 ,1 '-biphenylJ-4-carboxamide 
[0835] 




[0836] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -piperidinyl- 
methyl)-7-qumohnyl]benzamide obtained in Example 1 68, the title compound was obtained 

^TSm u 8 ?^ 5 1 52 (6H ' m) ' 239 {4H ' m) ' 271 (3H ' S> > 365 < 2H > S >> 7 - 31 " 7 - 90 ")> 81 8 (1 H, s), 8.86(1 H, 
S), 1 0.20 ( 1 H, S). ' 

Elemental analysis for CyH^FgNgO 
Calculated: C, 73.87; H, 5.77; N, 8.91. 
Found: C, 73.65; H, 5.72; N, 8.88. 

melting point: 186-187°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 171 

3-fluoro-4'-methoxy-N-[8-meth^^ 
[0837] 



MeO 




[0838] By operating in the same manner as in Example 50 and using 4-bromo-2-f1uoro-N-[8-methyl-3-(1-piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 168, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 6 1.52 (6H, m), 2.39 (4H, m), 2.70 (3H, s), 3.65 (2H, s), 3.83 (3H, s), 7.07 (2H, d, J = 8.8 Hz), 
7.62-7.84 (7H, m), 8.18 (1 H, s), 8.86(1 H, s), 10.15 (1 H, s). Elemental analysis for CgfladFNfo 
Calculated: C, 74.51 ; H, 6.25; N, 8.69. 
Found: C, 74.31 ; H, 6.37; N, 8.61 . 

melting point: 191-192°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 172 

4-(5-chloro-2-thienyl)-2-fluoro-N-^ 
[0839] 




CI 



[0840] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-methyl-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 168, the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 8 1 .51 (6H, m), 2.39-2.50 (4H, m), 2.69 (3H, s), 3.66 (2H, s), 7.25-7.81 (7H, m), 8.18 (1 H, s), 8.87 
(1H, s),10. 20(1H,s). 

Elemental analysis for CsoHaoCIFI^OS-O.Sh^O 
Calculated: C, 64.47; H, 5.21 ; N, 8.35. 
Found: C, 64.85; H, 5.04; N, 8.17. 

melting point: 205-206°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 173 



4 -(2.3-dihydro-1.benzofuran.5-yl)-2.fluoro-N-[8-meth^ 
[0841] 




S 8 tt 2 l ° pe , rati ^ in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8~methyh3-(1-piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 1 68, the title compound was obtained 

(2H t, J = 8.4 Hz), 6.88 (1H, d, J = 8.4 Hz) f 7.53-7.83 (7H, m), 8.17 (1H, s), 8.86 (tH, s), 10.12 (1H s) 
melting point: 202-203°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 174 

4-bromo-3-fluoro-N-[8-methyl-3-(1-piperidinylmethyl)-7<|uinolinyl]benzamide 
[0843] 




S, R ro, s ^ , K: '' K ,4H ' ""■ 239 <4H ' ■* 269 « * •* »>• - 

Example 175 

2-fluoro-N-[8-methyl-3-(1 -piperidinylmethyl)-7-quino!inyl][1 ,1 '-biphenylH-carboxamide 
[0845] 




[0846] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyl-3-(1-piperidinvl- 
methyl)-7-qumolinyl]benzamide obtained in Example 1 74, the title compound was obtained 

^H-NMR(DMSOdB) 51.51 (6H, m), 2.40 (4H, m), 2.67 (3H, s), 3.67 (2H, s), 7.30-8.20 (11 H, m), 8.87 (1H s) 1037 
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(1H, s). 

Elemental analysis for C 2 9H 28 FN 3 0»H 2 0 
Calculated: C, 73.86; H, 6.41 ; N, 8.91 . 
Found: C, 73.95; H, 6.02; N. 8.51. 

melting point: 138-139°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 176 

2,4'Kiifluoro-N-[8-methyl-3-(1 -pipe ridinylmethyl)-7-qui noli nyl][1 ,1 '-biphenyl]-4-carboxamide 
[0847] 




[0848] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyl-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 174, the title compound was obtained. 

- 1 H-NMR (DMSO-d 6 ) 6 1.52 (6H, m), 2.39 (4H, m), 2.67 (3H, s), 3.65 (2H, s), 7.30-8.20 (10H, m) f 8.88 (1H, s), 10.37 
(1H. s). 

Elemental analysis for C29H27F2N3OH2O 
Calculated: C, 71.15; H, 5.97; N, 8.58. 
Found: C, 70.77; H, 6.02; N, 8.41. 

melting point: 161-162°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 177 

2-fluoro-4 , -methoxy-N-[8-methyl-3-0^ 
[0849] 



MeO 




[0850] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[8-methyl-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 174, the title compound was obtained. 

1H-NMR (DMSOdg) 5 1.52 (6H, m) , 2.40 (4H, m) , 2.67 (3H, s), 3.66 (2H, s), 3.83 (3H, s), 7.08-8.20 (10H, m), 8.87 
(1H, s), 10.37 (1H f s). 

melting point: 148-149°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 178 

N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinylI-4-bromobenzamide 
[0851] 




obtained in Reference Example 51 , the title compound was obtained y 

iH-NMR(DMSO-d 6 )81.59(8H,m) J 2.66(11H,m),3.83(2H l s),7.59(1H,d,J = 9.2Hz),780(3^ S) 800 (2H d J 
= 8.4H2),8.21(1H,m),8.91(1H,d,J = 1.8Hz),10.32(1H,s). 

Example 179 

N-[3-(1 -azepanylmethyl)-8-methy l-7-quinolinyl]-4'-methoxy[1 .1 '-biphenyll-4-carboxamide 
[0853] 




MeO 



[0854] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolin y n- 
4-bromobenzamide obtained in Example 1 78, the title compound was obtained 

'H-NMR (DMSO-d 6 ) 5 1 .59 (8H, m), 2.67 (7H, m), 3.82 (5H, m), 7.07 (2H, d, J = 8.8 Hz), 7.62 (1 H d J = 8 8 Hz) 7 74 
(2H,d,J = 8.8Hz^^ 

melting point: 1 65-1 67°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 480 [M+H]+ 

Example 180 

N-[3-(1 -azepanylmethyO-S-methyl^-quinolinylJ^'-fluorotl ,1 '-bipheny l]-4-carboxamide 
[0855] 



F' 




[0856] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]- 



156 



EP 1 447 402 A1 

4-bromobenzamide obtained in Example 178, the title compound was obtained. 

'H-NMR (DMSOde) 8 1 .59 (8H, m), 2.64-2.67 (7H, m), 3.83 (2H, s) t 7.36 (2H t m), 7.62 (1 H, d, J = 8.7 Hz), 7.84 (5H, 
m), 8.14 (2H, d, J = 8.4 Hz), 8.21 (1 H, s), 8.90 (1 H, d, J = 1 .5 Hz), 10.29 (1 H, s). 
melting point: 166-168°C (crystallization solvent: ethyl acetate - isopropyl ether) 
5 FABMS(DOS) 468 [M+H]+ 

Example 181 

N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyl]-4-(5-chloro-2-thienyl)benzamide 
[0857] 



15 



20 




[0858] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]- 
25 4-bromobenzamide obtained in Example 1 78, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.59 (8H, m), 2.66 (7H, m), 3. 83 (2H, s), 7.24 (1H, m), 7.61 (2H, m), 7.81 (3H, m), 8.08-8.19 

(3H, m), 8.91 (1H, s), 10.29 (1H, s). 

Elemental analysis for C^HgeCl^OgS-O.SHaO 

Calculated: C, 67.39; H, 5.86; N, 8.42. 
30 Found: C, 67.71 ; H, 5.57; N, 8.21 . 

melting point: 186-187°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 182 

35 N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyl]-4-bromo-2-fluorobenzamide 
[0859] 



40 




45 

[0860] By operating in the same manner as in Example 1 and using 3-(1 -azepanylmethyl)-8-ethyl-7-quinolinylamine 
obtained in Reference Example 51 , the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 5 1.59 (8H, m), 2.50 (2H, m), 2.64 (2H, m), 2.68 (3H, s), 3.83 (2H, s), 7.61-7.80 (5H, m), 8.19 
so (1H, s), 8.90 (1H, d, J = 1 .8 Hz), 10.26 (1H, s). 



55 
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Example 183 

N-p-0 *azepany!methyl)-8-methyl-7-quinolinyl]-3-f luoro[1 ,1 , -biphen y n i -4-carboxamide 
[0861] 

Me 

[0862] Byoperatinginthesamemannerasin Example 50 and using N-[3-(1-azepanylmethyl)-8-methyl-7-quinonnyn- 
4-bromo-2-fluorobenzamide obtained in Example 1 82, the title compound was obtained 

!!t N ^ R i D o M o S °^ 6) 5 159 (8H> m)> 2 65 (4H ' m) ' 2 71 (3H ' S) ' 3 84 < 2H > S >> 7 - 50 - 7 - 79 ('OH- «">• 8-21 (1H. S), 8.92 
(In, s), 10.23 (1H, s). 

Elemental analysis for CaoHaoFNgO-O.SHgO 
Calculated: C, 75.60; H, 6.56; N, 8.82. 
Found: C, 75.92; H, 6.20; N, 8.75. 

melting point: 151-153°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 184 

N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]-3, 4'^difluoro[1 ,1 '-biphenyl]-4-carboxamide 
[0863] 





[0864] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyn- 
4-bromo-2-fiuorobenzamide obtained in Example 182, the title compound was obtained 

1 H-NMR <DMSO-d 6 ) 5 1 .59 (8H, m), 2.65 (4H, m), 2.70 (3H, s), 3.84 (2H, s), 7.32-7.86 (9H, m), 8.20 (1 H, s), 8.91 (1 H, 
s), 10.22 (1 H, s). 

melting point: 159-160°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 185 

IM-[3-(1 -a2epanylmethyl)-8-methyl-7-quinolinyl]-3-fluoro-4'-methoxyI1 ,1 '-biphenyQ-4-carboxamide 
5 [0865] 



10 



MeO 




15 

[0866] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyr]- 
4-bromo-2-fluorobenzamide obtained in Example 182, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1 .60 (8H, m) f 2.71 (7H, m), 3.83-3.88 (5H, m), 7.08 (2H, d, J = 8.8 Hz), 7.67-7.85 {7H, m), 8.22 
20 (1H, s), 8.92 (1H, s), 10.17 (1H, s). 
Elemental analysis for C 31 H 32 FN 3 0 2 
Calculated: C, 74.83; H, 6.48; N, 8.44. 
Found: C, 74.53; H, 6.30; N, 8.09. 

melting point: 171-172°C (crystallization solvent: ethyl acetate - isopropyl ether) 

25 

Example 186 

N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyl]-4-(5-chloro-2-thienyl)-2-fluorobenzamide 
30 [0867] 



35 




[0868] By operating in the same manner as in Example 50 and using N-[3-(1 -azepany!methyl)-8-methyl-7-quinoKnyf]- 
4-bromo-2-fluorobenzamide obtained in Example 182, the title compound was obtained. 

^-NMR (DMSOde) 6 1 .59 (8H, m), 2.69 (7H, m) , 3.86 (2H, s), 7.25-7.85 (7H, m), 8.21 (1 H, s), 8.91 (1H, s), 10.21 

45 (1H,S). 

Elemental analysis for C^HgTCIFNaOS-O.SHgO 
Calculated: C, 65.04; H. 5.46; N, 8.13. 
Found: C, 65.00; H, 5.07; N, 8.00. 

melting point: 166-1 67°C (crystallization solvent: ethyl acetate - isopropyl ether) 

so 
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Example 187 



N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyt]-4-bromo-3-fluoroben2amide 



[0869] 



Br' 



F. 




[0870] By operating in the same manner as in Example 1 and using 3-(1 -azepanyimethyl)-8-methyl-7-quinolinyiamine 
obtained in Reference Example 51 , the title compound was obtained. 

1 H-NMR (DMSO-dg) 5 1.59 (8H, m), 2.65 (4H, m), 2.69 (3H, s), 3.83 (2H, s), 7.56-8.03 (5H, m), 8.20 (1H, m), 8.91 
(1H,m), 10.36 (1H,s). 

Example 188 

N-[3-(1 -azepanylmethyl)-8-methyl-7-quino!inyl]-2-fluoro[1 ,1 '-biphenyl]-4-carboxamide 



[0872] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]- 
4-bromo-3-fluorobenzamide obtained in Example 187, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.59 (8H, m), 2.67 (7H, m). 3.84 (2H, s), 7.33-7.98 (10H, m), 8.21 (1H, s), 8.92 (1H, s), 10.35 
(1H,s). 

Elemental analysis for C^HgoFNgO^HgO 
Calculated: C, 71 .55; H, 6.80; N, 8.34. 
Found: C, 71 .94; H, 6.64; N, 8.02. 

melting point: 129-130°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 189 

N-[3-(1 -azepanylmethylJ-S-methyl^-quinolinylJ^^'-difluorotl ,1 -bipheny l]-4-carboxamide 



[0871] 




[0873] 



F 
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[0874] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinoiinyl]- 
4-bromo-3-fluorobenzamide obtained in Example 187, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 6 1.59 (8H, m), 2.67 (7H, m), 3.83 (2H, m), 7.34-8.01 (9H, m), 8.20 (1H, s), 8.91 (1H, s), 10.37 
(1H.s). 

Elemental analysis for C3QH29F2N301 .5H£> 
Calculated: C, 70.29; H, 6.29; N, 8.20. 
Found: C, 70.63; H, 6.02; N, 8.41. 

melting point: 162-163°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 190 

N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]-2-f luoro-4'-methoxy[1 ,1'-biphenyl]-4-carboxamide 



[0876] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-8-methyl-7-quinolinyl]- 
4-bromo-3-fluorobenzamide obtained in Example 187, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 6 1.59 (8H, m), 2.67 (7H, m), 3.83 (5H, m), 7.11-7.98 (9H, m), 8.22 (1H, s), 8.92 (1H, s), 10.33 
(1H, S). 

Elemental analysis for QajH^F^CVH^ 
Calculated: C, 72.21 ; H, 6.65; N, 8.15. 
Found: C, 71 .90; H, 6.39; N, 8.46. 

melting point: 160-1 61 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 191 

N-[3-(1-azetidinylmethyl)-8-methyl-7-quinolinyO-4Mluoro[1 f 1 , -biphenyO-4-carboxamide 



[0878] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4'- 

fluoro[1 ,r-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSO-de) 6 1.99-2.02 (2H, m), 2.50 (4H, m), 2.67 (3H, s), 3.85 (2H, s), 7.36 (2H, m), 7.62 (1H, m), 7.84 

(5H, m), 8.16 (3H, m), 8.84-8.95 (1H, m), 10.30 (1H, s). 

melting point: 153-1 55°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 426 [M+H]+ 



[0875] 




[0877] 
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Example 192 

N-{3-[(diethylamino)methyl]-8-methyl-7-quinolinyl}-4'-f| UO ro[1,r-biphenyl]-4-carboxamide 
[0879] 




[0880 By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]^-- 
S ' 'H-carboxamide obtained in Reference Example 52, the title compound was obtained 

H-NMR (DMSO-de) 6 1.03 (6H, m), 2.50 (4H, m), 2.66 (3H, s), 3.77 (2H, s), 7.61-8.22 (11H, m), 8.89 (1H, m), 10.31 

melting point: 155-156°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 193 



N-(3-{[(2R,6S)-2,6-dimethylpiperidiny^ 
[0881] 




ESS ^KT ra n"^ in ^ Same manner 35 EXamp ' e 42 and usi " 9 N -P-(chloromethyl)-8-methyl-7-quinolinyl]-4-- 
\u ™?c«i ] ■ 4 ; Ca,b0Xam,de 0btained in Reference Exam P' e 52, the title compound was .obtained 

H 7S!S^SSSit (6H ' (4H ' 159 (4H - m) ' 2 5 °- 2 - 66 (3H ' S) ' 3 94 < 2H « * 7 36 - 8 - 26 ("H. m), 

melting point: 167-168°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos)482[M+H]+ ™ 7 
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Example 194 

N-fa-ItdNsopropylaminoJmethylJ-B-methyl-y-quinolinylJ^-fluoroIl ,V-biphenyl]-4-carboxamide 
[0883] 




[0884] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4*- 
fluoro[1,1'-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained, 
melting point: 179-1 80°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 470 [M+H]+ 

Example 195 

N-{3-[(dimethylamino)methyl]-8-m 
[0885] 




[0886] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4'- 
fluoro[1 .V-biphenylH-carboxamide obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 8 2.25 (6H f s), 2.67 (3H, s), 3.68 (2H, s), 7.36^8.23 (1 1 H, m), 8.88 (1 H, m), 1 0.30 (1 H, s). melting 
point: 161-163°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 196 

4'-fluoro-N-{8-methyl-3-[(4-phenyl-1^ 
[0887] 
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[0888] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quino!inylK- 
fluoro[1 ,1 '-biphenylH-carboxamide obtained in Reference Example 52, the title compound was obtained 
'H-NMR (DMSO-d 6 ) 5 1 .74 (4H, m), 2.15 (2H, m), 2.66 (4H, m), 2.98 (2H, m), 3.75 (2H, s), 7.18-7.39 (6H, m), 7.59-8 24 
(10H,m), 8.92 (1H,m), 10.30 (1H,s). ' 
melting point: 171-1 72°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 197 

4'-fIuoro-N-{8-methyl~3-[(4-methyl-1 -piperazinyl)methyl]-7-quinolinyl}[1 ,1 '-biphenyQ^-carboxamide 
[0889] 



F 




[0890] By operating in the same manner as in Example 42 and using N-p-fchloromethyO-S-methyl^-quinolinyl]-^- 
f luoro[1 ,1 '-biphenylH-carboxamide obtained in Reference Example 52, the title compound was obtained 
1 H-NMR (DMSO-d 6 ) 5 2.19 (3H, s), 2.42 (4H, m), 2.50 (4H, m), 2.66 (3H, s), 3.69 (2H, s), 7.31-8.20 (11H, m) 8 87 
(1H, m),1 0.30(1 H,s). V ' 

melting point: 152-153°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 198 

4'-fluoro-N-[8-methyl-3-(4-mo^ 
[0891] 




[0892] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinoiinyl]-4'- 

fluoro[1 f 1 '-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained 

1H-NMR (DMSO-d 6 ) 6 2.43 (4H, m), 2.67 (3H, s), 3.60 (4H, m), 3.70 (2H, s), 7.35 (2H, m) t 7.63 (1H, d, J = 8 7 Hz) 

7.84 (5H, m), 8.14 (2H, d, J = 8.1 Hz), 8.23 (1H, s), 8.88 (1H, d, J = 1.5 Hz), 10.30 (1H, s). 

melting point: 1 76-1 78°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 456 [M+H]+ 
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Example 199 

A'-fiuoro-N-tB-methyl-^tfa-methyM.S-dihydro-l H-imidazoM -yl)methy1]-7-quinolinyl}[1 ,1 , -biphenyl]-4-carboxamide 
[0893] 



Me 



F 




[0894] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinoHnyl]-4'- 
fluoro[1,1'-biphenyl]-4-carboxamtde obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 5 2.00 (3H t s), 2.67 (3H, s), 3.13 (4H, m), 3.50 (4H, m), 4.51 (2H, s), 7.36 (2H, m), 7.65 (1H t d f J 
= 8.7 Hz), 7.84 (5H, m), 8.14 (2H, d, J = 7.8 Hz), 8.22 (1 H, s), 8.88 (1 H, s), 10.31 (1 H, s). 
FABMS(pos) 453 [M+H]+ 

Example 200 

N-[8-ethyl-3-(1 -pyrrolidinylmethylj^-quinolinyll^'-f luoro[1 ,1 '-biphenyl]-4-carboxamide 
[0895] 




[0896] By operating in the same manner as in Example 42 and using N-IS-tchloromethyO-S-methyl^-quinonnyl]-^- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 6 1 .18-1.21 (2H, m), 1.65-1.66 (3H, m), 1.96-2.12 (3H, m), 2.68 (3H, s), 2.81-2.87 (2H, m), 3.69 
(2H, s), 6.74 (1 H, s), 7.26-7.40 (3H, m), 7.64 (1 H, d, J = 8.8 Hz), 7.81-7.88 (5H, m), 8.13-8.20 (3H, m), 8.87-8.88 (1 H, 
m), 10.30 (1H, s). 

melting point: 258-260°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 511 [M+H]+ 
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Example 201 

4^fluoro-N-[8-methyl-3-(^^ 
4-carboxamide 



[0897] 



F 




[0898] By operating in the same manner as in Example 42 and using N-IS-fchloromethylJ-S-methyl^-quinolinyl]-^- 

fluoro[1 ,1-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained 

1 H-NMR (CDCI 3 ) 5 1.21-1.33 (2H, m) f 1.66-1.70 (2H, m), 1.80-1.87 (1H, m), 2.00-2.07 (4H, m) 2 79 (3H d J = 51 

Hz), 2.82 (3H, s), 2.88 (2H, d, J = 11.4 Hz), 3.65 (2H, s), 5.21 (1 H, d, J = 4.5 Hz), 7.14-7.20 (2H, m) 7 58-7 63 (2H 

m), 7.67-7.70 (3H,m), 8.02 (3H, m), 8.11 (1H f s),8.21 (1H, d, J = 8.7 Hz), 8.88 (1H, d, J = 2.1 Hz). 

melting point: 229-231°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 32 H33FN 4 0 2 • 0.25H 2 O 

Calculated: C, 72.64; H, 6.38; N, 10.59 

Found: C, 72.54; H, 6.25; N, 10.54. 

Example 202 

N-[3-({4-[2-(dimethylamino)-2-oxoethyQ-1-piperidinyl}methyl)-8-methyl-7-quino 

4-carboxamide J 
[0899] 



F 




[0900] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinylK- 
fluoro[1 ,1 '-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained 
1 H-NMR (DMSO-d 6 ) 81.18-1 .29 (2H, m), 1 .62-1 .68 (3H, m), 1 .95-2.05 (2H, m), 2.20 <2H, d, J = 9.3 Hz), 2 67 (3H s) 
2.80 (6H, m), 2.94 (2H, m), 3.66 (2H, s), 7.30-7.39 (2H, m), 7.62 (1 H, d, J = 8.8 Hz), 7.79-7.87 (5H, m), 8.1 3-8 18 <3H 
m), 8.87 (1H, d, J = 2.2 Hz), 10.28 (1H, s). 

melting point: 200-201°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^Hgg FN 4 O 2 *0.25H 2 O 
Calculated: C, 72.97; H, 6.59; N, 10.31 
Found: C, 72.82; H, 6.36; N, 10.30. 
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Example 203 

N-[3-({4-[2-(ethylamino)-2-oxoethyl]-1-pir^ 
4-carboxamide 

[0901] 




[0902] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4'- 

fluoro[1 ,1M3iphenyl]-4-cart)oxamide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSOdg) 6 0.99 (3H f t, J = 7.4 Hz), 1 .63-1 .21 (2H, m), 1 .57-1 .62 (3H, m), 1 .96-2.05 (4H f m), 2.67 (3H, m), 

2.84 (2H, d, J = 9.8 Hz), 2.98-3.11 (2H, m), 3.67 (2H, s), 7.31-7.40 (2H, m), 7.63 (1H, d, J = 8.4 Hz), 7.76-7.88 (6H, 

m), 8.13-8.20 (3H, m), 8.87 (1H, d, J = 1.8 Hz), 10.30 (1H, s). 

melting point: 243-245°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C^Hgg FN 4 O 2 *0.25H 2 O 

Calculated: C, 72.97; H, 6.59; N, 10.31 

Found: C, 73.15; H, 6.35; N, 10.28. 

Example 204 

N-[3-({4-[2-(diethylamino)^ 
4-carboxamide 

[0903] 




[0904] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quino^myl]-4 , - 

fluoro[1 ,r-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 0.99 (3H, t, J = 7.0 Hz), 1 .08 (3H, t, J = 7.0 Hz), 1.19-1 .31 (2H, m), 1 .61 -1 .76 (3H, m), 1 .95-2.06 

(2H, m), 2.19 (2H, d, J = 6.2 Hz), 2.68 (3H, s), 2.84 (2H, d, J = 10.8 Hz), 3.19-3.30 (4H, m), 3.67 (2H, s), 7.31-7.40 

(1H, m), 7.63 (2H, d, J « 8.4 Hz), 7.81-7.88 (5H, m), 8.13-8.19 (3H, m), 8.87 (1H, d, J = 1.8 Hz), 10.30 (1H, s). 

melting point: 158-160°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C^Hgg FN 4 O 2 *0.25H 2 O 

Calculated: C, 73.59; H, 6.97; N, 9.81 

Found: C, 73.32; H, 6.72; N, 9.73. 
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Example 205 

4*-fluoro-N-[8-rnethyl-3-({4-[2-oxo-2-(1 -piperidinyl)ethyl]-1 -piperidinyl}methy!)-7-quinolinyl][1 ,1 '-biphenyl]- 
4-carboxamide 

[0905] 




[0906] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinoliny^)-4 , - 
fluoro[1 ,V-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (DMSO-dg) 8 1.18-1.67 (11H, m), 1.94-2.06 (2H, m), 2.21 (2H, d, J = 8.2 Hz), 2.67 (3H, s), 2.83 (2H, d, J = 
11 .0 Hz), 3.39 (4H, d, J = 5.0 Hz), 3.66 (2H, s), 7.30-7.39 (2H, m), 7.62 (1 H,d, J = 8.4 Hz), 7.79-7.87 (5H, m), 8.13-8.1 7 
(3H, m) 8.87 (1H, d, J = 2.2 Hz), 10.28 (1H, s). 

melting point: 189-1 90°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 579 [M+H]+ 

Example 206 

N-(3-{[4-(4-amino-4-oxobutyl)-1-piperidinyl]methyl}-8-methyl-7-quinolinyl)-4'-fluoro[ 
[0907] 




[0908] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyll-4'- 

fluoro[1 ,V-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 

'H-NMR (DMSO-d 6 ) 5 1.17 (5H, br), 1.49 (2H, br), 1.60-1.65 (2H, d, J = 9.6 Hz), 1.97-2.04 (4H, m), 2.67 (3H, s), 

2.82-2.89 (2H, m), 3.67 (2H, s), 6.68 (1 H, br), 7.22 (1 H, br), 7.30-7.39 (2H, m), 7.62 (1 H, d, J = 8.8 Hz), 7.80-7.87 (5H, 

m), 8.13-8.17 (3H, m), 8.87 (1H, d, J = 1.8 Hz), 10.29 (1H, s). 

melting point: 232-234°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 3 3H35 FN 4 O 2 *0.25H 2 O 

Calculated: C, 72.97; H, 6.59; N, 10.31 

Found: C, 72.86; H, 6.44; N, 10.29. 
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Example 207 

4'-fluoro-N-[8-methyl-3-({4-^ 
4-carboxamide 

[0909] 




[0910] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4*- 
fluoro[1,V-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (DMSOd 6 ) 8 1.17 (5H, br), 1.48 (2H, br), 1.62-1.64 (2H, br) f 1.98-2.05 (4H, m), 2.55 (3H, s), 2.67 (3H, s), 
2.25 (2H, d, J = 1 0.0 Hz) 3.67 (2H, s), 7.30-7.39 (2H, m), 7.60-7.64 (2H, m) f 7.80-7.87 (5H, m), 8.13-8.1 7 (3H, m), 8.87 
(1H f d, J = 1.8 Hz), 10.29 (1H, s) 

melting point: 210-212°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^HayFN^-O.SHgO 
Calculated: C, 72.70; H, 6.82; N, 9.97 
Found: C, 72.38; H, 6.59; N, 9.91 . 

Example 208 

N-[3-({4-[4-(dimethylamino)-4^ 
4-carboxamide 

[0911] 




[0912] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4'- 

fiuoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSCKy 51.19 (5H, br), 1 .48 (2H, br), 1 .59-1 .65 (2H, m), 1 .93-1 .98 (2H, m), 2.23 (2H, t, J = 5.4 Hz), 2.67 

(3H, s), 2.79 (3H, s), 2.87 (2H, br), 2.93 (3H, s), 3.66 (2H, s), 7.34 (2H, t, J = 8.8 Hz), 7.62 (1 H, d, J = 8.4 Hz), 7.80-7.87 

(5H, m), 8.13-8.17 (3H, m), 8.86 (1H, d, J = 1.8 Hz), 10.29 (1H, s). 

melting point: 202-204°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C35H3gFN 4 O 2 *0.25H 2 O 

Calculated: C, 73.59; H, 6.97; N, 9.81 

Found: C, 73.37; H, 6.69; N, 9.75. 
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Example 209 

N-[3-({4-[4-(ethylamino)-4-oxobutylH^ 
4-carboxamide 

[0913] 



F 




[0914] By operating in the same manner as in Example 42 and using N-[3-(chloromethyi)-8-methyl-7-quinolinyl]-4'- 

fluoro[1 ,1 '-biphenyl]-4-carboxarnide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSO-de) 5 0.99 (3H, t, J = 7.2 Hz), 1.17 (5H, br), 1.49-1.63 (4H f m), 1.91-2.04 (4H, m), 2.68 (3H, s), 2.83 

(2H, d, J = 10.8 Hz), 2.98-3.07 (2H, m), 3.65 (2H, s), 7.34 (2H, t, J = 8.8 Hz), 7.63 (1H, d, J = 8.8 Hz), 7.74-7.86 (6H, 

m), 8.13-8.17 (3H, m), 8.86 (1H, d, J = 1.6 Hz), 10.29 (1H, s). 

melting point: 217-220°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C35H 39 FN 4 O 2 *0.25H 2 O 

Calculated: C, 73.59; H, 6.97; N, 9.81 

Found: C, 73.54; H, 6.80; N, 9.88. 

Example 210 

N43-({4-[4-(diethylamino)-4-oxobtf 
4-carboxamide 

[0915] 



F 




[0916] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinylI-4'- 

fluoro[1 ,1 , -biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSO-de) 8 0.98 (3H, t, J = 6.8 Hz), 1 .07 (3H, t, J = 7.2 Hz), 1 .19 (5H, br), 1 .50-1 .64 (4H, m), 1 .92-1 .97 (2H, 

m), 2.18-2.25 (2H, m), 2.67 (3H, s), 2.84 (2H, d, J = 11.0 Hz), 3.18-3.35 (4H, m), 3.65 (2H, s), 7.34 (2H, t, J = 8.8 Hz)! 

7.62 (1H, d, J = 8.4 Hz), 7.80-7.86 (5H, m), 8.13-8.17 (3H, m), 8.85 (1H, d, J = 1.8 Hz), 10.29 (1H, s). 

melting point: 145-146°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 37 H 43 FN 4 O 2 «0.5H 2 O 

Calculated: C, 73.60; H, 7.35; N, 9.28 

Found: C, 73.79; H, 7.04; N, 9.34. 
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Example 211 

4'-fluoro-N-[8-methyl-3-({4-[4-oxo-4-{1 -piperidinyl)butyl]-t -piperidinyl}methyl)-7-quinoliny(][1 ,1 '-biphenyl]- 
4-carboxamide 

[0917] 




O 



[0918] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyll-4 , - 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 
tH-NMR (DMSO-d 6 ) 51.19 (6H, m), 1 .45 (9H, m) f 1 .92-1 .97 (2H, m), 2.20-2.27 (2H f m), 2.67 (3H, s), 2.83 (2H, d, J = 
11.0 Hz), 3.34 (4H, m), 3.65 (2H, s), 7.34 (2H, t, J = 8.8 Hz), 7.62 (1H, d, J = 8.8 Hz), 7.80-7.86 (5H 7 m), 8.13-8.17 
(3H, m), 8.85 (1 H, d, J = 1 .8 Hz), 1 0.29 (1 H, s). 

melting point: 154-156°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CagH^FN^^O^S^O 
Calculated: C, 74.12; H, 7.20; N, 9.10 
Found: C, 74.23; H, 7.05; IM, 9.25. 

Example 212 

4-bromo-N-[6-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0919] 




[0920] By operating in the same manner as in Reference Example 3 and using 4-bromo-N-[3-(chloromethy1)-6-me- 
thyl-7-quinolinyl]benzamide hydrochloride obtained in Reference Example 56, the title compound was obtained. 
^-NMRfDMSO-dg) 5 1 .71 (4H, m), 2.44 (3H, s), 2.48 (4H, m), 3.76 (2H, s), 7.77 (2H, d, J = 8.8 Hz), 7.83 (1 H, s), 7.97 
(2H, d, J = 8.8 Hz), 8.06 (1H, s), 8.12 (1H, m), 8.78 (1H, d, J = 2.2 Hz), 10.16 (1H, s). 
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Example 213 

2'-fluoro-N-[6-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl^carboxamide 
[0921] 




[0922] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1-pyrrolidinylmethyl- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 8 1 .72 (4H, m), 2.48 (3H, s), 2.50 (4H, m), 3.78 (2H, s), 7.30-7.68 (4H, m), 7.75 (2H, dd, J = 1 .4, 
8.4 Hz), 7.85 (1 H, s), 8.09-8.18 (4H, m), 8.79 (1 H, d, J = 1 .8 Hz), 10.16 (1 H, s). 
melting point: 148-149 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 440 [M+H]+ 

Example 214 

2\4'-difluoro-N-[6-methyl-^ 
[0923] 




[0924] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

1 H-NMR(DMSO-d 6 ) 5 1 .72 (4H, m), 2.47 (3H, s), 2.50 (4H, m), 3.78 (2H, s), 7.26 (1 H, m), 7.43 (1 H, m), 7.61 -7.77 (3H, 
m), 7.85 (1H, s), 8.08-8.18 (4H, m) , 8.79 (1H, d, J = 2.2 Hz), 10.16 (1H, s). 
melting point: 1 58-160 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C28H25F2N3O 

Calculated: C, 73.51 ; H, 5.51 ; N f 9.18. Found: C, 73.31 ; H, 5.38; N, 9.12. 
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Example 215 

N-[6-methyl-3-(1 -pyrrolidinylmethylJ-y-quinolinyq-A'^trifluoromethy^l t 1 '-biphenyq-4-carboxamide 
[0925] 




[0926] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

i H-NMR(DMSO-d 6 ) 6 1 .72 (4H, m), 2.48 (3H, s), 2.50 (4H, m) f 3.78 (2H, s), 7.83-8.05 (7H, m), 8.09-8.21 (4H, m), 8.79 
(1H, d,J = 2.2 Hz), 10.19 (1H,s). 

melting point: 216-219 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CggH^a^O 
Calculated: C, 71.15; H, 5.35; N, 8.58. 
Found: C, 70.92; H, 5.06; N, 8.53. 

Example 216 

3\4 , -difluoro-N-[6-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl][1,r-biphenyl]-4-carboxamide 
[0927] 




[0928] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

'H-NMRCDMSO-ds) 8 1.72 (4H, m) , 2.47 (3H, s), 2.50 (4H, m), 3.78 (2H, s), 7.52-7.71 (2H, m), 7.82-7.98 (4H, m), 

8.06-8.18 (4H, m), 8.79 (1H, d, J = 1 .8 Hz), 10.16 (1H, s). 

melting point: 220-223°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 458 [M+H]+ 
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Example 217 

^-ethyl-N-te-methyKHI -py rro!idinylmelhyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0929] 




[0930] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

1 H-NMR (DMSO<J 6 ) S 1.22 (3H, t, J = 7.6 Hz), 1.71 (4H, m), 2.47 (3H, s), 2.49 (4H, m), 2.66 (2H, q, J = 7.6 Hz), 3.77 
(2H f s),7.35(2H,d,J = 8.3Hz),7.69(2H,d,J = 8.3Hz),7.84(3H,m) t 8.11(4H, m),8.78(1H,d, J = 2.0 Hz), 10.1 0(1 H,s). 
melting point: 1 88°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 30 H 31 N 3 O 
Calculated: C, 80.14; H, 6.95; N, 9.35. 
Found: C, 97.82; H, 7.10; N, 9.14. 

Example 218 

2-chloro-N-[6-methyl-3-(1-^^ hydrochloride 
[0931] 




[0932] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyI-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 21 2, the title compound was obtained. 

1 H-NMR (DMSO-dg) 5 1.91 (2H, m), 2.05 (2H, m), 2.61 (3H, s), 3.15 (2H, dd, J = 10.74, 7.32 Hz), 3.44 (2H, m, J = 

5.13 Hz), 4.66 (2H, d, J = 5.62 Hz), 7.47 (2H, m), 7.61 (1 H, m), 7.64 (2H, d, J = 8.30 Hz), 8.10 (1 H, s), 8.15 (2H d J 

= 8.30 Hz), 8.61 (1H,s), 9.02(1 H, s), 9.33(1 H,d, J = 1.71 Hz), 1 0.38(1 H,s), 11.71 (1H,s). 

melting point: 283°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 30 H 29 FN 4 O 2 *HCI 

Calculated: C, 68.29; H, 5.52; N, 8.53. 

Found: C, 69.07; H, 5.85; N, 8.30. 
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Example 219 



N-[6-methyl-3-(1 -pyrrolidinylmethyO-y-quinolinyQ^'-tmethylthio)^! ,1 '-biphenyl]-4-carboxamide 



[0933] 



MeS 




[0934] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinoliny(]benzamide obtained in Example 212, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) & 1.74 (4H, m), 2.47 (3H, s), 2.50 (4H, m), 2.53 (3H, s), 3.77 (2H, s), 7.39 (2H, d, J = 8.6 Hz), 

7.74 (2H, d. J = 8.3 Hz), 7.85 (3H, m), 8.11 (4H, m), 8.79 (1H, d, J = 2.0 Hz), 10.10 (1H, s). 

melting point: 198°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C^z^OS 

Calculated: C, 74.48; H, 6.25; N, 8.99. 

Found: C, 74.33; H, 6.36; N, 8.82. 

Example 220 

4-(5-chlorothien-2-yl)-N-[5-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



[0936] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

1 H-NMR (DMSO-<i 6 ) 8 1.72 (4H, m), 2.45 (3H, s), 2.50 (4H, m), 3.77 (2H, s), 7.23 (1H, d, J = 3.9 Hz), 7.59 (1H, d, J = 
3.9 Hz), 7.80 (2H, d, J = 8.3 Hz), 7.84 (1H, s), 8.09 (3H, m), 8.13 (1H, s), 8.78 (1H, d, J = 2.0 Hz), 10.11 (1 H, s). 
melting point: 216°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C2 6 H 24 CIN 3 02S 
Calculated: C, 67.59; H, 5.24; N, 9.10. 
Found: C, 67.26; H, 5.28; N, 8.84. 



[0935] 
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Example 221 



4-(1-benzofuran-2-yl)-N-[6-meth^ 



[0937] 




[0938] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1-pyrrolidinylmethyl)- 
7-quinGlinyl]benzamide obtained in Example 21 2, the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 5 1 .75 (4H, m), 2.47 (3H, s), 2.49 (4H, m), 3.78 (2H, s), 7.36 (3H, m), 7.65 (1 H f s), 7.70 (2H, m), 
7.85 (1H, s), 8.11 (2H, d, J = 8.8 Hz), 8.14 (1H, s), 8.17 (2H f m), 8.79 (1H, d, J = 1.7 Hz), 10.18 (1H, s). 
melting point: 219°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 222 

N-[6-methyl-3-(1-pyrrolidinyimethyl)-7-quinolinyl]-4-(2-naphthyl) benzamide 



[0940] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1-pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1 .74 (4H, m), 2.50 (3H, s), 2.51 (4H, m), 3.78 (2H, s), 7.58 (2H, m), 7.86 (1 H, s), 7.97 (2H, m), 
8.06 (4H, m), 8.13 (1H, s), 8.14 (1H, s), 8.20 (2H, d, J = 8.6 Hz), 8.37 (1H, d, J = 1.2 Hz), 8.80 (1H, d, J = 2.2 Hz), 
10.17 (1H,s). 

melting point: 194°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 3 2H 2g N 3 O*0.25H2O 
Calculated: C, 80.72; H, 6.24; N, 8.82. 
Found: C, 80.96; H, 6.25; N, 8.51 . 



[0939] 
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Example 223 

N-[6-methyl-3-(1-pyrrolidinylmethyl)-7^ 
[0941] 




[0942] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzarnide obtained in Example 212, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 8 1.73 (4H, m), 2.47 (3H, s), 2.50 (4H, m), 3.78 (2H, s), 7.70 (2H, m), 7.85 (1H, s), 7.93 (2H, d, J 

= 8.6 Hz), 8.09 (4H, m), 8.1 4 (1 H, s), 8.79 (1 H, d. J = 2. 0 Hz), 10. 09 (1 H, s). 

melting point: 187°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C26H25N3OS 

Calculated: C, 73.04; H, 5.89; N, 9.83. 

Found: C, 72.64; H, 5.91 ; N, 9.46. 

Example 224 

4-(2-furyl)-N-[6-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0943] 




[0944] By operating in the same manner as in Example 50 and using 4-bromo-N-[6-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 212, the title compound was obtained. 

1 H-NMR (DMSO-dg) 5 1 .69 (4H, m), 2.44 (3H, s), 2.47 (4H, m), 3.75 (2H, s), 6.64 (1 H, dd, J = 3.4, 2.0 Hz), 7.13 (1H, 
d, J = 3.4 Hz), 7.82 (2H, m), 7.85 (2H, d, J = 8.6 Hz), 8.07 (4H, m), 8.76 (1 H, d, J = 2.0 Hz), 1 0.08 (1 H, s). 
melting point: 154°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^H^^Og 
Calculated: C, 75.89; H, 6.12; N, 10.21. 
Found: C, 75.67; H, 6.11; N, 9.87. 
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Example 225 

4-bromo-2-fluoro-N-[6-methyl-3-(1-pyrro!idiny!methyl)-7<|uinoiinyl]benzamide 
[0945] 




[0946] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[6-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 212, the title compound was ob- 
tained. 

iH-NMR(DMSO-d 6 ) 8 1.71 (4H, m), 2.47 (3H, s), 2.50 (4H, m), 3.76 (2H, s), 7.60 (1 H, dd, J = 1 .4, 8.0 Hz), 7.72-7.84 
(3H, m), 8.10 (1H, m), 8.26 (1H, m), 8.77 (1H, d, J = 1.8 Hz), 10.04 (1H, s). 

Example 226 

3-fluoro-N-[6-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0947] 




[0948] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-methyl-3-(1 -pyrrotidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 225, the title compound was obtained. 

1 H-NMR(DMSO-d 6 ) 6 1.72 (4H, m), 2.49 (4H, m), 2.51 (3H, s), 3.79 (2H, s), 7.42-7.56 (3H f m), 7.67-7.86 (5H, m), 7.92 
(1 H, m), 8.1 2 (1 H, s), 8.34 (1 H, s), 8.79 (1 H, d, J = 1 .8 Hz), 9.99 (1 H, s). 
melting point: 180-1 83°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 440 [M+H]+ 

Example 227 

3-fluoro-4'-methoxy-N-[6-methyl-3-(1 -pyrrolidlnylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0949] 
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[0950] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 225, the title compound was obtained. 

1 H-NMR(DMSO-d6) 6 1 .73 (4H, m), 2.50 (7H, m), 3.82 (5H, m), 7.07 (2H, d, J = 8.4 Hz), 7.63-7.73 (2H, m), 7.77 (2H, 
d, J = 8.4 Hz), 7.82-7.92 (2H, m), 8.14 (1H, s), 8.35 (1H, s), 8.80 (1H, s), 9.94 (1H, d, J = 3.0 Hz), 
melting point: 187-190°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 470 [M+H]+ 

Example 228 

3,4'-dif Iuoro-N-{6-methyl-3-(1 -pyrrolidinylmethyl)-7-quino!inyl][1 ,1 '-biphenyl]-4-carboxamide 



[0952] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 225, the title compound was obtained. 

1 H-NMRJDMSO-dg) 5 1 .73 (4H, m), 2.5t (7H, m), 3.81 (2H, s), 7.37 (2H, m), 7.67-7.80 (2H, m), 7.82-7.96 (4H, m) , 
8.1 4 (1 H, s), 8.34 (1 H, s), 8.80 (1 H, s), 1 0.04 (1 H, m). 

melting point: 174-177°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 

Example 229 

3-fluoro-4'-methyl-N-[6-methyl-3-(1-py^^ 



[0954] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-methyl-3-(1 -pyrrolidinyi- 
methyl)-7-quinolinyl]benzamide obtained in Example 225, the title compound was obtained. 

tH-NMR(DMSO-d 6 ) 8 1.73 (4H, m) , 2.37 (3H, s), 2.50 (7H, m), 3.82 (2H, s), 7.33 (2H, d, J = 8.0 Hz), 7.64-7.75 (4H, 
m,), 7.82-7.94 (2H, m), 8.1 3 (1 H, s), 8.34 (1 H, s), 8.79 (1 H, d, J = 1 -8 Hz), 9.93 (1 H, s). 
melting point: 176-179°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FAB MS (pos) 454 [M+H]+ 



[0951] 




[0953] 
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Example 230 

4'^hloro-3-fluoro-N-[6-methy^ 
[0955] 




[0956] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 225, the title compound was obtained. 

1 H-NMR(DMSO-d 6 ) 5 1 .72 (4H, m), 2.50 (7H, m), 3.79 (2H, s), 7.58 (2H, d, J = 8.4 Hz), 7.66-7.97 (6H, m), 8.12 (1 H, 

s), 8.33 (1 H, s), 8.79 (1 H, d, J = 1 .8 Hz), 1 0.01 (1 H, s). 

melting point: 195-198°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 474 [M+H]+ 

Example 231 

4-bromo-3-fluoro-N-[6-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[0957] 




[0958] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[6-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 212, the title compound was ob- 
tained. 

1 H-NMR(DMSO-d 6 )5 1 .71 (4H, m), 2.44 (3H, s), 2.50 (4H, m), 3.76 (2H, s), 7.78-8.06 (5H, m), 8. 1 2 (1 H, m), 8.78 (1 H, 
d,J = 1.8 Hz), 10.24 (1H, s). 
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Example 232 



2-f!uoro-N-[6-methyl-3-(1 -pyrrofidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 



[0959] 




[0960] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinoIinyl]benzamide obtained in Example 231 , the title compound was obtained. 

iH-NMR(DMSO-d 6 ) 6 1.74 (4H, m), 2.50 (7H, m), 3.80 (2H f s), 7.46-7.82 (6H, m), 7.87 (1H, s), 7.92- 8.03 (2H, m), 

8.09 (1H, s), 8.16 (1H, m), 8.80 (1H, m), 10.23 (1H, s). 

melting point: 167-170°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 440 [M+H]+ 

Example 233 

2,4'-difluoro-N-[6-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 , 1 '-biphenyl]-4-carboxamide 



[0962] By operating in the same manner as in Example 50 and using 4-bromo-3-f luoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 231 , the title compound was obtained. 

^-NMRfDMSO-dg) 6 1 .73 (4H ? m), 2.47 (3H, s), 2.50 (4H f m), 3.79 (2H, s), 7.39 (2H, m), 7.64-7.80 (3H, m), 7.86 (1 H, 
s), 7.92-8.03 (2H, m), 8.06-8.17 (2H, m), 8.80 (1H, d, J = 2.2 Hz), 10.24 (1H, s). 
melting point: 163-166°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 



[0961] 
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Example 234 

2-fluoro-4'-methyl-N-[6-methyl-3-(^ 
[0963] 




[0964] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 231 , the title compound was obtained. 

iH-NMR(DMSO-d 6 ) 5 1.72 (4H, m), 2.38 (3H, s), 2.46 (3H, s), 2.50 (4H f m), 3.78 (2H, S) , 7.34 (2H, d, J = 8.4 Hz), 
7.53 (2H, m), 7.71 (1H, m), 7.85 (1H, s), 7.89-8.00 (2H, m), 8.08 (1H,s), 8.13 (1H, s), 8.79 (1H, m), 10.21 (1H f s). 
melting point: 175-178°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 454 [M+H]+ 

Example 235 

4'-chloro-2-fluoro-N-[6-me^ 
[0965] 




[0966] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[6-methyl-3-(1-pyrrolidinyl- 
methy!)-7-quinolinyl]benzamide obtained in acetate - isopropyl ether) 
FABMS(pos) 458 [M+H]+ 

Example 234 

2-fluoro-4 l -methyl-N-[6-methyl-3-(1^ 
[0967] 
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[0968] By operating in the same manner as in Example 50 and using 4-bromo-3-fiuoro-N-[6-methyl-3-(1 -pyrrolidinyl- 
me%l)-7-quinolinyl]benzamide obtained in Example 231 , the title compound was obtained. 

1 H-NMR(DMSO-d 6 ) 8 1 .72 (4H, m), 2.38 (3H, s), 2.46 (3H, s), 2.50 (4H, m), 3.78 (2H, s), 7.34 (2H, d, J = 8.4 Hz), 7.53 
(2H, m), 7.71 (1H, m), 7.85 (1H f s), 7.89-8.00 (2H, m), 8.08 (1H, s), 8.13 (1H, s), 8.79 (1H, m), 10.21 (1H f s). 
melting point: 175-178°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 454 [M+H]+ 

Example 235 

4'-chloro-2-fluoro-N-[6-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide 
[0969] 




[0970] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[6-methyl-3-(1 -pyrrolidinyi- 
methyl)-7-quinolinyl]benzamide obtained in Example 231 , the title compound was obtained. 

1 H-NMR(DMSO-d 6 ) 5 1.72 (4H, m), 2.46 (3H, s) , 2.50 (4H, m), 3.78 (2H, s), 7.56-7.73 (4H, m), 7.75 (1H, m), 7.85 (1 H, 
s), 7.92-8.02 (2H, m), 8.08 (1H, s), 8.14 (1H, m), 8.79 (1H, d, J = 1 .8 Hz), 10.24 (1H f s). 
melting point: 181-185°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 474 [M+H]+ 

Example 236 

2-fluoro-4'-methoxy-N-[6-methyl-3-(1-pyrrondinylmethyl)-7-quinolinyl][1,r-biph 
[0971] 



MeO 




[0972] By operating in the same manner as in Example 50 and using 4-bromo-3-fluoro-N-[6-methyl-3-(1-pyrrolidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 231 , the title compound was obtained. 

i H-NMR(DMSO-d 6 ) 6 1 .72 (4H, m), 2.46 (3H f s) f 2.50 (4H f m), 3.78 (2H, s), 3.83 (3H, s), 7.09 (2H f d T J = 8.8 Hz), 7.60 
(2H, m) f 7.71 (1 H, m), 7.85 (1 H, s), 7.89-7.99 (2H, m), 8.08 (1 H, s), 8.1 4 (1 H, m), 8.79 (1 H, d, J = 1 .8 Hz), 1 0.1 9 (1 H, s). 
melting point: 165-167°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 470 [M+H]+ 
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Example 237 



N-[3-(1-azepanylmethyi)-6-methyl-7-quinolinyl]-4-bromobenzamide 



[0973] 



Br 




[0974] By operating in the same manner as in Reference Example 3 and using 4-bromo-N-[3-(ch!oromethyl)-6-me- 
thyl-7-quinolinyl]benzamide hydrochloride obtained in Reference Example 56, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 8 1.59 (8H, m), 2.44 (3H, s), 2.63 (4H, m), 3.80 (2H, s), 7.78 (2H, d, J = 8.8 Hz), 7.84 (1H, s), 
7.98 (2H, d, J = 8.8 Hz), 8.06 (1H, s), 8.12 (1H, m), 8.81 (1H,d, J = 2.2 Hz), 10.19 <1H, s). 

Example 238 

N-[3-(1 *azepanylmethyl)-6-methyl-7-quinolinyl]-4'-chloro[1 ,1 '-biphenyl]-4-carboxamide 



[0976] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanyl methyl )-6-methyl-7-quinolinyl]- 
4-bromobenzamide obtained in Example 237, the title compound was obtained. 

1 H-NMR (CDCl 3 ) 5 1 .60 (4H, s), 1 .63 (4H, m), 2.54 (3H, s), 2.66 (4H, m), 3.80 (2H, s), 7.45 (2H, m), 7.57 (2H, m), 7.65 
(1 H, s), 7.70 (2H, d, J = 8.1 Hz), 7.94 (2H, m), 8.01 (2H, d, J = 8.3 Hz), 8.74 (1 H, s), 8.87 (1 H, d, J = 2.0 Hz), 
melting point: 204°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^HgoCINgO 
Calculated: C, 74.44; H, 6.25; N, 8.68. 
Found: C, 74.30; H, 6.15; N, 8.59. 



[0975] 
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Example 239 



N-[3-(1 -azepanylmethylj-e-methyl-y-quinolinyll^'-methoxyll ,1 '-biphenyl]-4-carboxamide 



[0977] 



MeO 




[0978] By operating in thesame manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-6-methyl-7-quinolinyl]- 
4-bromobenzamide obtained in Example 237, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 5 1 .57 (4H, m), 1 .60 (4H, m), 2.51 (3H, s), 2.63 (4H, m), 3.77 (2H, s), 3.84 (3H, s), 6.99 (2H, m), 7.56 
(2H, m), 7.61 (1 H f s), 7.67 (2H, d, J = 8.1 Hz), 7.90 (1 H, s), 7.93 (1 H, d, J = 1 .2 Hz), 7.96 (2H, d, J = 8.1 Hz), 8.72 (1 H, 
s),8.83 (1H,d,J = 2.2 Hz). 

melting point: 161 °C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 240 

N-[3-(1-azepanylmethyl)-6-methyl-7-quinolinyl]-4-(1-benzofuran-2-yl)benzamide 



[0980] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-6-methyl-7-<juinolinyl]- 
4-bromobenzamide obtained in Example 237, the title compound was obtained. 

1 H-NMR (CDCI3) 8 1.62 (8H, m) , 2.55 (3H, s) , 2.67 (4H, m), 3.79 (2H, s), 7.17 (1H, s), 7.26 (2H, m), 7.33 (1H, m), 

7.56 (1H, d, J = 8.1 Hz), 7.63 (2H, m), 7.95 (2H, m), 8.01 (3H, m), 8.74 (1H, s), 8.86 (1H, d, J = 2.0 Hz). 

melting point: 207°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C^^NgC^ 

Calculated: C, 78.50; H, 6.38; N, 8.58. 

Found: C, 78.78; H, 6.38; N, 8.29. 



[0979] 
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Example 241 



N-[3-(1-azepanylmethyl)-6-methy^^ 



[0981] 




Me 



CI 



[0982] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-6-methyl-7-quinolinyl]- 
4-bromobenzamide obtained in Example 237, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 5 1.62 (8H, m), 2.52 (3H, s), 2.66 (4H, m), 3.79 (2H, s), 6.94 (1H, d, J - 3.9 Hz), 7.19 (1H, d, J = 3.9 
Hz), 7.63 (3H, m), 7.90 (1H, s), 7.94 (2H, d, J = 8. 3 Hz), 7.95 (1H, s), 8.72 (1H, s), 8.86 (1H, d, J = 2.2 Hz), 
melting point: 180°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CgeH^CINgOS 
Calculated: C, 68.62; H, 5.76; N, 8.57. 
Found: C, 68.42; H, 5.74; N, 8.43. 

Example 242 

N-[3-(1-azepanylmethyl)-6-methyl-7-quinolinyl]-4-bromo-2-fluorobenzamide 



[0984] By successively operating in the same manner as in four Reference Example and Example 1 and using 
N-[3-(1-azepanylmethyl)-6-methyl-7-quinolinyl]-4-bromobenzamide obtained in Example 237, the title compound was 
obtained. 

1 H-NMR (DMSO-de) 5 1 .58 (8H, m), 2.47 (3H, s), 2.62 (4H, m), 3.79 (2H, s), 7.61 (1H, dd, J = 8.2, 1.7 Hz), 7.81 (3H 
m),8.11 (1H,s),8.27(1H, m), 8.81 (1H, d, J = 2.2 Hz), 10.06 (1H, s). 



[0983] 
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Example 243 



N-[3-(1-azepanylmethyl)-6-methyl-7<|uino^ 



[0985] 



CI 




[0986] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-6-methyl-7-quino!inyl]- 
4-bromo-2-fluorobenzamide obtained in Example 242, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 6 1.61 (8H f m), 2.52 (3H, s), 2.64 (4H, m), 3.77 (2H, s), 7.37 (1H, m), 7.43 (2H f m), 7.52 (3H, m), 
7.61 (1 H, s), 7.92 (1 H, s), 8.31 (1 H, t, J = 8.4 Hz), 8.66 (1 H, d, J = 1 6.9 Hz), 8.84 (1 H, d, J = 2.0 Hz), 8.94 (1 H, s). 
melting point: 209°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CgoHggCIFNgO 
Calculated: C, 71.77; H, 5.82; N, 8.37. 
Found: C, 72.25; H, 5.63; N, 8.06. 

Example 244 

N-[3-(1 -azepanylmethyO-e-methyl^-quinolinyll-S^'-difluoroIl ,1 '-biphenyf]-4-carboxamide 



[0988] By operating in the same manner as in Example 50 and using IM-[3-(1 -azepanylmethyl)-6-methyl-7-quinolinyl]- 
4-bromo-2-fluorobenzamide obtained in Example 242, the title compound was obtained. 

1H-NMR (CDCI3) 5 1.62 (8H, m), 2.55 (3H, s), 2.67 (4H, m), 3.80 (2H, s), 7.18 (2H, m), 7.39 (1H, m), 7.53 (1H, dd, J 
= 8.3, 1.7 Hz), 7.61 (2H, m), 7.64 (1H, s), 7.96 (1H, s), 8.34 (1H, m), 8.69 (1H, d, J = 16.6 Hz), 8.87 (1H, d, J = 2.0 
Hz), 8.97 (1H,s). 

melting point: 170°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CgoH^^Na 0 
Calculated: C, 74.21 ; H, 6.02; N, 8.65. 
Found: C, 74.72; H, 5.75; N, 8.41 . 



[0987] 
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Example 245 

N-[3-(1 -azepanylmethylJ-e-methyl-y-quinolinyll-a-fluoro-^-methoxyll ,1 *-biphenyl]-4-carboxamide 
[0989] 



MeO 




[0990] By operating in the same manner as in Example 50 and using N-[3-(1-azepanylmethyl)-6-methyl-7-quinolinyl]- 
4-bromo-2-fluorobenzamide obtained in Example 242, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 5 1 .63 (8H, m), 2.55 (3H, s), 2.67 (4H, m), 3. 80 (2H, s), 3. 87 (3H, s), 7.02 (2H, m), 7. 39 (1H, m), 
7.54 (1H, dd, J = 8.2, 1.6 Hz), 7.59 (2H, m), 7.64 (1H, s), 7.95 (1H, s), 8.31 (1H, m), 8.70 (1H, d, J = 17.1 Hz), 8.86 
(1 H, d, J = 2.2 Hz), 8.98 (1 H, s). 

melting point: 168°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 31 H3 2 FN 3 02 
Calculated: C, 74.83; H, 6.48; N, 8.44. 
Found: C, 75.02; H, 6.62; N, 8.10. 

Example 246 

N-[3-(1 -azepanylmethyl)-6-methyl-7-quinolinyl]-3-fluoro[1 ,1 '-biphenyl]-4-carboxamide 
[0991] 




[0992] By operating in the same manner as in Example 50 and using N-[3-(1 -azepanylmethyl)-6-methyl-7-quinolinyl]- 
4-bromo-2-fluorobenzamide obtained in Example 242, the title compound was obtained. 

1 H-NMR (CDCy 5 1.62 (8H, m), 2.54 (3H, s), 2.66 (4H, m), 3.79 (2H, s), 7.45 (4H, m), 7.57 (1H, dd, J = 8.2, 1 .6 Hz), 
7.63 (3H, m), 7.94 (1 H, s), 8.33 (1 H, m), 8.69 (1 H, d, J = 1 7.1 Hz), 8.86 (1 H, d, J = 2.0 Hz), 8.96 (1 H, s). 
melting point: 151°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CgoHgpFNgO 
Calculated: C, 77.06; H, 6.47; N, 8.99. 
Found: C, 77.34; H, 6.52; N, 8.65. 
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Example 247 



4-butoxy-N-[8-methyl-3-(1-pyrrolid»nylmethyl)-7-quinolinyl]ben2amide 



[0993] 




[0994] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrroiidinylmethyl)-7-quinolinyl]ben2amide obtained in Example 93, the title compound was ob- 
tained 

'H-NMR (CDCI 3 ) 8 0.99 (3H, t, J = 7.3 Hz), 1.51 (2H, m), 1.80 (6H, m), 2.55 (4H, m), 2.80 (3H, s), 3.80 (2H, s), 4.03 
(2H, t, J = 6.5 Hz), 6.98 (2H, m), 7.68 (1 H, d, J = 9.0 Hz), 7.89 (3H, m), 8.04 (1 H, d, J = 2.2 Hz), 8.22 (1 H, d, J = 8.8 
Hz), 8.87 (1H,d, J = 2.2 Hz). 

melting point: 161°C (crystallization solventdiisopropyl ether) 
Example 248 

N-{3-[(dimethylamino)methyl]-6-methy^ 



[0996] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 52.20 (6H, s), 2.47 (3H, s), 3.59 (2H, s), 7.35 (2H, m), 7.80-7.90 (5H, m), 8.08-8.16 (4H, m), 8.77 
(1H,d, J = 1.5 Hz), 10.1 5 (1H, s). 

melting point: 183-186°C (crystallization solvent: ethyl acetate - isopropyi ether) 
FABMS(pos) 414[M+H]+ 



[0995] 
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Example 249 



N-{3-[(diethylamino)methyl]-6-methyl-7-quino 



[0997] 




F 



[0998] By operating in the same manner as in Example 42 and using N-[3-(chlorometrlyl)-6-methyl-7-quinolinyl]-4 , - 

fluoro[1 ,1 '-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1H-NMR (DMSO-d 6 ) 5 1 .02 (6H, t, J = 7.2 Hz), 2.20-2.64 (4H, m), 2.48 (3H, s), 3.74 <2H, s), 7.35 (2H, m), 7.77-7.92 

(5H, m), 8.06-8. 1 8 (4H, m), 8.79 (1 H, d, J = 1 .8 Hz) f 1 0.1 4 (1 H, s). 

melting point: 145-148°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 442 [M+H]+ 

Example 250 

^-fiuoro-N-fe-methyl-S-O -piperidinylmethyl)-7-quinolinyll[1 ,1 -biphenyl]-4-carboxamide 



[1000] By operating in the same manner as in Example 42 and using N-p^chloromethylJ-e-methyl^-quinollnyl]-^- 

fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.32-1.60 (6H, m), 2.39 (4H, m), 2.48 (3H, s), 3.63 (2H, s), 7.36 (2H, m), 7.76-7.92 (5H, m), 

8.08-8.14 (4H f m), 8.78 (1H, d, J = 1.8 Hz), 10.14 (1H, s). 

melting point: 185-188°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 454 [M+H]+ 



[0999] 
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Example 251 



N-[3-(1 -azepanylmethylJ-e-methyl-y-quinolinylH'-fluoroll ,1 , -biphenyl]-4-carboxamide 



[1001] 



F 




[1002] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSOd 6 ) 6 1 .59 (8H, m), 2.48 (3H, s), 2.64 (4H, m), 3.81 (2H, s), 7.35 (2H, m), 7.78-7.92 (5H, m), 8.08-8.20 
(4H, m),8.81 (1H,d, J = 1.8 Hz), 10.14(1H,s). 

melting point: 170-174°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 468 [M+H]+ 

Example 252 

4 , -fluoro-N-[6-methyl-3-(4-morpholinylmethyl)-7-quinolinyQ[t,1'-biphenyl]-4-carboxamide 



[1004] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinoiinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSOd 6 ) 8 2.42 (4H, m), 2.47 (3H, s), 3.59 (4H, m), 3.67 (2H, s), 7.35 (2H, m), 7.79-7.89 (5H, m), 8.08-8.16 
(4H, m), 8.79 (1H, d, J = 1.8 Hz), 10.15 (1H, s). 

melting point: 153-158°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(DOS) 456 [M+H]+ 



[1003] 
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Example 253 

N-(3-{[4-(3-amino-3-oxopropyl^ 
[1005] 




[1006] By operating in the same manner as in Example 42 and using N-p-CchloromethylJ-e-methyl-y-quinolinyl]-^- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
<H-NMR (DMSO-d 6 ) 8 1.03-1.24 (3H, m), 1.42 (2H, m), 1.62 (2H, m), 1.95 (2H, m), 2.04 (2H, m), 2.47 (3H, s), 2.77 
(2H f m), 3.63 (2H, s), 6.69 (1 H, s), 7.24 (1 H, s), 7.35 (2H, m), 7.78-7.90 (5H, m), 8.07-8.1 6 (4H, m), 8.76 (1 H, s), 1 0.1 4 
(1H,s). 

melting point: 223-227°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 525 [M+H]+ 

Example 254 

4^luoro-N-[6-methyl-3-({4-[3-(methylamino)-3^ ,1 -biphenyl]- 

4-carboxamide 

[1007] 




[1008] By operating in the same manner as in Example 42 and using N-p-fchloromethylJ-e-methyl^-quinolinyl]-^- 
fluoro[1 .V-biphenylH-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d e ) 8 1.15 (3H, m), 1.43 (2H, m), 1.62 (2H f m), 1.95 (2H, m), 2.06 (2H, m), 2.48 (3H, s), 2.54 (3H,d, 
J = 4.5 Hz), 2.83 (2H, m), 3.63 (2H, s), 7.36 (2H, m), 7.71 (1H, d, J = 4.5 Hz), 7.80-7.90 (5H, m), 8.08-8.17 (4H, m), 
8.77 (1 H, d, J = 1 .2 Hz), 1 0. 1 6 (1 H, s). 

melting point: 207-21 1°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 539 [M+H]+ 
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Example 255 

N-[3-({4-[3-(ethylamino)-3-oxopropyl]-1-piperidinyl}methyl)-6-methyl-7^ 
4-carboxamide 

[1009] 




[1010] By operating in the same manner as in Example 42 and using N^a-tchloromethylJ-e-methyl-y-quinolinyl]^- 
fluoro[1,1M3iphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 8 0.98 (3H, t, J = 7.2 Hz), 1.14 (3H, m), 1.41 (2H, m), 1.61 (2H, m), 1.94 (2H, m), 2.04 (2H, m). 
2.47 (3H, s), 2.82 (2H, m), 3.02 (2H, m), 3.63 (2H, s), 7.35 (2H, m), 7.72-7.92 (6H, m), 8.06-8.17 (4H, m), 8.76 (1H, 
s), 10.15 (1H,s). 

melting point: 227-230°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 553 [M+H]+ 

Example 256 

N-[3-({4-[3-(dimethylamino)-3-oxopro 
4-carboxamide 

[1011] 




[1012] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-dg) 6 1.06-1.28 (3H, m), 1.42 (2H, m), 1.65 (2H, m), 1.96 (2H, m), 2.28 (2H, m), 2.48 (3H, s), 2.79 
(3H, s), 2.84 (2H, m), 2.94 (3H, s), 3.64 (2H, s), 7.36 (2H, m), 7.80-7.90 (5H, m), 8.08-8.1 6 (4H, m), 8.78 (1 H, s), 1 0.15 
(1H, s). 

melting point: 193-196°C (crystallization solvent: ethyl acetate - isopropyi ether) 
FABMS(pos) 553 [M+H]+ 
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Example 257 

N-[3-({4-[3-(diethylamino)-3^xopro 
4-carboxamide 

[1013] 




[1014] By operating in the same manner as in Example 42 and using N-[3-(chioromethyl)-6-methyl-7-quinolinyl]-4'- 

fluoro[1,V-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 0.98 (3H, t, J = 6.9 Hz), 1 .07 (3H, t, J = 6.9 Hz), 1.10-1 .30 (3H, m), 1 .43 (2H, m), 1 .63 (2H, m), 

1.95 (2H, m), 2.25 (2H, m), 2.47 (3H, s), 2.83 (2H, m), 3.18-3.30 (4H, m), 3.63 (2H, s), 7.35 (2H, m), 7.79-7.88 (5H, 

m), 8.08-8.16 (4H, m), 8.77 (1H, d, J = 1.5 Hz), 10.14 (1H, s). 

melting point: 150-154°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS(pos) 581 [M+H]+ 

Example 258 

4'-fluoro-N-[6-methyl-3-({4-[3-oxo-3-(1-piperidinyl)propyl]-1-piperidinyl}methyl)-7-quinolin 
4-carboxamide 

[1015] 




[1016] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinorinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 5 1.04-1.27 (3H, m), 1.32-1.50 (6H, m), 1.54 (2H, m), 1.64 (2H, m), 1.95 (2H, m), 2.27 (2H, m), 
2.47 (3H, s), 2.82 (2H, m), 3.27-3.42 (4H, m), 3.63 (2H, s), 7.35 (2H, m), 7.79-7.89 (5H, m), 8.08-8.16 (4H, m), 8.76 
(1H, s), 10.14 (1H, s). 

melting point: 189-191°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 593 [M+H]+ 
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Example 259 

4'-fluoro-N-[6-methyl-3-({4-[4-oxo-4-(1 -piperidinyl)butyl]-1 -piperidinyl}methyl)-7-quinolinyl][1 ,1 f -biphenyl]- 
4-carboxamide 

[1017] 



F 




[1018] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 

fluoro[1 ,1 '-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-dg) 5 1.18 (5H, m), 1.37 (2H, m), 1.46 (4H, m) f 1.54 (2H, m), 1.61 (2H, m), 1.98 (2H, m), 2.23 (2H f t, 

J = 7.5 Hz), 2.46 (3H, s), 2.82 (2H, m), 3.36 (4H, m), 3.63 (2H, s), 7.34 (2H, m), 7.82 (5H, m), 8.10 (2H, m), 8.12 (2H, 

d, J = 8.5 Hz), 8.76 (1 H, d, J = 1 .5 Hz), 1 0. 1 2 (1 H, s). 

melting point: 179°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for CasH^FN^-O.ZSHgO 

Calculated: C, 74.66; H, 7.17; N, 9.16. 

Found: C, 74.70; H, 7.09; N, 9.03. 

Example 260 

N-[3-({4-[4-(diethylamino)-4K)xobutyl]-1-pi^^ 
4-carboxamide 

[1019] 




[1020] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 

ftuoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 5 0.97 (3H, t, J = 7.0 Hz), 1.07 (3H, t, J = 7.0 Hz), 1.13 (1H, m), 1 .18 (3H, m), 1.49 (2H, m), 1.61 

(2H, m), 1.96 (2H, m), 2.21 (2H, t, J = 7.3 Hz), 2.46 (3H, s), 2.82 (2H, m), 3.24 (5H, m), 3.63 (2H, s), 7.34 (2H, m), 

7.82 (5H, m), 8.11 (4H, m), 8.76 (1H, d, J = 1 .7 Hz), 10.12 (1H, s). 

melting point: 1 81 °C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 37 H43FN 4 O2 # 0.25H 2 O 

Calculated: C, 74.1 5; H, 7.32; N, 9.34. 

Found: C, 74.18; H, 7.38; N, 9.28. 
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Example 261 



N-[3-({4-[4-(ethylamino)^oxobutyI]-1-piperid^ 
4-carboxamide 



[1021] 



F 




Et 



[1022] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-dg) 5 0.97 (3H, t, J = 7.2 Hz) ,1.14 (5H, m), 1 .47 (2H, m), 1 .60 (2H ? m) f 1 .97 (4H, m), 2.46 (3H, s), 
2.82 (2H, m), 3.02 (2H, m), 3.62 (2H, s), 7.34 (2H, m), 7.72 (1H, m), 7.82 (5H, m), 8.09 (2H, s), 8.13 (2H, d, J = 8.3 
Hz), 8.76 (1 H f d, J = 2.0 Hz), 1 0.1 5 (1 H, s). 

melting point: 240°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^HggFN^ 
Calculated: C, 74.18; H, 6.94; N, 9.89. 
Found: C, 74.42; H, 6.92; N, 9.66. 

Example 262 

N-[3-({4-[4-(dimethylajriino)-^ 
4-carboxamide 



[1024] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 5 1.17 (5H, m), 1.47 (2H, m), 1.61 (2H, m), 1.96 (2H, m), 2.23 (2H, t, J = 7.45 Hz), 2.46 (3H, s), 
2.78 (3H, s), 2.82 (2H, m), 2.92 (3H, s), 3.63 (2H, s), 7.34 (2H, m), 7.82 (5H, m), 8.11 (4H, m), 8.76 (1 H, d, J = 1.5 Hz), 
10.12 (1H,s). 

melting point: 194°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for CssHggFN^ 

Calculated: C, 74.18; H, 6.94; N, 9.89. Found: C, 73.64; H, 6.97; N, 9.65. 



[1023] 



F 




Me 
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Example 263 

4^fluoro-N-[6-methyl-3-({4-[4-(me^ 
4-carboxamide 

[1025] 




[1026] By operating in the same manner as in Example 42 and using N-[3-(chioromethyl)-6-methyl-7-quino^nyl]-4 , - 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-de) 6 1.15 (5H, m), 1.49 (2H, m), 1.61 (2H, m), 1.99 (4H, m), 2.47 (3H f s) f 2.54 (3H, d, J = 4.6 Hz), 
2.83 (2H, m), 3.63 (2H, s), 7.35 (2H, m), 7.67 (1H, d, J = 4.2 Hz), 7.83 (5H, m), 8.10 (1H, d, J = 1.2 Hz), 8.13 (3H, m), 
8.76 (1H, d, J = 2.0 Hz), 10.14 (1 H, s). 

melting point: 223°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 264 

N-(3_{[4-(4-amino-4-oxobutyl)-1-piperi 
[1027] 




[1028] By operating in the same manner as in Example 42 and using N-p-CchloromethylJ-e-methyl^-quinolinyl]^'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 51.16 (5H, m), 1 .49 (2H, m), 1 .62 (2H, m), 1 .99 (4H, m), 2.48 (3H, s), 2.83 (2H, m), 3.64 (2H, s), 
6.66 (1H, s), 7.21 (1H, s), 7.36 (2H, m), 7.83 (5H, m), 8.13 (4H, m), 8.77 (1H, d, J = 2.0 Hz), 10.13 (1H, s). 
melting point: 228°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C^HggFN^^O^HgO 
Calculated: C, 72.61 ; H, 6.61 ; N, 10.26. 
Found: C, 72.70; H, 6.71 ; N, 10.20. 
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Example 265 

4Mluoro-N-[6-methyl-3-({4-[2-oxo-2-(1 -piperi<jinyl)ethyl]-1 -piperidinyl}methyl)-7-quinolinyl][1 ,1 '-biphenyl]- 
4-carboxamide 

[1029] 




[1030] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4*- 

fluoro[1 ,1 '-biphenyl]-4-carboxamtde obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5 1.22 (2H, m), 1.40 (2H, m), 1.45 (2H, m), 1.56 (2H, m), 1.64 (3H, m), 1.99 (2H, m), 2.22 (2H, 

d, J = 6. 6 Hz), 2. 48 (3H, s), 2. 82 (2H, d, J = 9. 8 Hz), 3.39 (4H, m), 3. 64 (2H, s), 7.36 (2H, m), 7. 84 (5H, m), 8.11 

(2H, s), 8.13 (2H, d, J = 8.5 Hz), 8.78 (1H, d, J = 1.2 Hz), 10.13 (1H, s). 

melting point: 216°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 36 H 39 FN 4 02 

Calculated: C, 74.71 ; H, 6.79; N, 9.68. 

Found: C, 74.26; H, 6.73; N, 9.46. 

Example 266 

N-[3-({4^2-(diethylamino)-2^ 
-4-carboxamide 

11031] 




[1032] By operating in the same manner as in Example 42 and using N-p-CchloromethyO-e-methyl^uinolinylK- 

fluoro[1 ,1*"biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 )S0.98(3H,t, J = 7.1 Hz), 1.07 (3H, t, J = 7.1 Hz), 1.21 (2H, m), 1.63 (2H, m), 1.72 (1H, s), 1.98 

(2H, m), 2.17 (2H, d, J = 6.6 Hz), 2.47 (3H, s), 2.81 (2H, m), 3.25 (4H, m), 3.63 (2H, s), 7.34 (2H, m), 7.83 (5H, m), 

8.10 (2H, s), 8.12 (2H, d, J = 8.6 Hz), 8.76 (1H, d, J = 1.7 Hz), 10.11 (1H, s). 

melting point: 197°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C35H 39 FN 4 02 

Calculated: C, 74.18; H, 6.94; N, 9.89. 

Found: C, 73.50; H, 6.87; IM, 9.52. 
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Example 267 



N-[3-({4-[2-(ethylamino)-2-ox 
4-carboxamide 



[1033] 



F 




Et 



[1034] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quino^ny!]-4 , - 

fluoro[1 ,r-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1H-NMR (DMSO-de) 6 0.97 (3H, t, J = 7.3 Hz), 1.17 (2H, m), 1.58 (2H, m), 1. 64 (1H, m), 1.97 (4H, m), 2.46 (3H f s), 

2.80 (2H, m), 3.03 (2H, m), 3.62 (2H, s), 7.34 (2H, m), 7.75 (1H, m), 7.81 (5H, m), 8.07 (1H, d, J = 1.2 Hz), 8.12 (1H, 

s), 8.13 (2H, m), 8.74 (1H, d, J = 2.0 Hz), 10.13 (1H, s). 

melting point: 251 °C (crystallization solvent: ethyl acetate - isopropyi ether) 

Elemental analysis for C^HgyFls^Og 

Calculated: C, 73.58; H, 6.55; N, 10.40. 

Found: C, 73.65; H, 6.76; N, 10.11. 

Example 268 

N-[3-({4-[2-(dimethylamino)-2^^ 
4-carboxamide 



[1036] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4 , - 
fluoroII.V-biphenylH-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1H-NMR (DMSO-d 6 ) 51.19 (2H, m), 1 .66 (3H, m), 1 .98 (2H, m), 2.20 (2H, d, J = 6.6 Hz), 2.47 (3H, s), 2. 81 (5H, m), 
2.94 (3H, s), 3.63 (2H, s), 7.35 (2H, m), 7.83 (5H, m), 8.10 (2H, s), 8.12 (2H, d, J = 8.3 Hz), 8.77 (1 H, s), 10.12 (1 H, s). 
melting point: 219°C (crystallization solvent: ethyl acetate - isopropyi ether) 
Elemental analysis for C33H 35 FN 4 O2*0.5H 2 O 
Calculated: C, 72.37; H, 6.62; N, 10.22. 
Found: C, 72.64; H, 6.51; N, 9.98. 



[1035] 



F 




Me 
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Example 269 

4'-fluoro-N-[6-methyl-3-({4-[2-(methylam 
4-carboxamide 

[1037] 




[1038] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 5 1.16 (2H, m), 1.57 (2H, m), 1.63 (1H, m), 1.97 (4H, m), 2.46 (3H, s), 2.53 (3H, d, J = 4.6 Hz), 
2.80 (2H, m), 3.62 (2H, s), 7.34 (2H, m), 7.69 (1 H, d, J = 4.6 Hz), 7. 82 (5H, m), 8. 07 (1 H, s), 8.1 2 (2H, m), 8.14 (1 H, 
s), 8.74 (1 H, d, J = 2.0 Hz), 10.13 (1 H, s). 

melting point: 243°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 32 H33FN 4 02 

Calculated: C, 73.26; H, 6.34; N, 10.68. Found: C, 73.47; H, 6.40; N, 10.40. 
Example 270 

N-(34[4-(2-amino-2-oxoethyl)-1-piperi 
[1039] 




[1040] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4- 

fluoro[1,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1 .1 6 (2H, m), 1 .63 (3H, m), 1 .96 (4H, m), 2.46 (3H, s), 2.81 (2H, m), 3.62 (2H, s), 6.69 (1 H, s), 

7.22 (1H, s), 7.34 (2H, m), 7.82 (5H, m), 8.07 (1H, s), 8.13 (3H, m), 8.75 (1H, d, J = 2.0 Hz), 10.13 (1H, s). 

melting point: 249°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 31 H 31 FN402 

Calculated: C, 72.92; H, 6.12; N, 10.97. 

Found: C, 72.91 ; H, 6.43; N, 10.66. 
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Example 271 

4'-fluoro-N-(6-methyl-3-{[4-(1 -ptperidinylcarbonyl)-1 -piperidiny l]methyt}-7-quinolinyl)[1 ,1 '-biphenyq^-carboxamide 
[1041] 




[1042] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyi]-4'- 

fluoro[1 ,1M3iphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.39 (2H, m), 1.46 (2H, m), 1.58 (6H, m), 2.07 (2H, m), 2.47 (3H, s), 2.53 (1H, m), 2.86 (2H, 

m), 3.40 (4H, m), 3.66 (2H, s), 7.34 (2H, m), 7.83 (5H, m), 8.12 (4H, m), 8.77 (1H, s), 10.12 (1H f s). 

melting point: 250°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C^^yFN^ 

Calculated: C, 74.44; H, 6.60; N, 9.92. 

Found: C, 74.13; H, 6.51 ; N, 9.79. 

Example 272 

N,N-diethyM-[(7-{[(4'-fJuoro-1 ,1'-biphenyl-4-yl)carbonyr]amino}-6-methyl-3-quinormyl)methyl]piperidine- 
4-carboxamide 

[1043] 




[1044] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1 -biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) S 0.97 (3H, t, J = 7.0 Hz), 1 .09 (3H, t, J = 7.0 Hz), 1.61 (2H, m), 2.05 (2H, m), 2.47 (3H, s), 2.51 
(1 H, m), 2.87 (2H, m), 3.23 (2H, q, J = 7.0 Hz), 3.30 (4H, m), 3.66 (2H, s), 7.34 (2H, m), 7.83 (5H, m), 8.12 (4H, m), 
8.77 (1H, d, J = 1.7 Hz), 10.12 (1H, s). 

melting point: 203°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C 32 H33FN 4 O 2 -0.25H 2 O 

Calculated: C, 73.29; H, 6.78; N, 10.05. Found: C, 73.26; H, 6.97; N, 9.94. 
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Example 273 

N-ethyl-1 -[(7-{[(4'-fluoro-1 ,1 '-biphenyl-4-yl)carbonyl]ami 
[1045] 




[1046] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1 '-bi phenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 5 0.97 (3H, t, J = 7.2 Hz), 1.61 (4H, m), 1.97 (2H, m), 2.04 (1H, m), 2.46 (3H f s), 2.86 (2H, m), 
3.03 (2H, m), 3.63 (2H, s), 7.34 (2H, m), 7.70 (1H, m), 7.81 (5H, m), 8.08 (1H, s), 8.13 (3H, m), 8.74 (1H f d, J = 2.0 
Hz), 10.13 (1H, s). 

melting point: 254°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Elemental analysis for C32H33FN4O2 
Calculated: C, 73.26; H, 6.34; N, 10.68. 
Found: C, 73.46; H, 6.64; N, 10.17. 

Example 274 

H(7-{[(4'-fluoro-1,1'-biphenyl-4^ 
4-carboxamide 

[1047] 




[1048] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 

fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1 .59 (4H, m), 2.07 (2H, m), 2.47 (3H, s), 2.54 (1 H, m), 2.78 (3H, s), 2.87 (2H, m), 2.98 (3H, s), 

3.66 (2H, s), 7.34 (2H, m), 7.83 (5H, m), 8.11 (4H, m), 8.77 (1H, d, J = 2.0 Hz), 10.12 (1H, s). 

melting point: 229°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C 32 H33FN 4 0 2 

Calculated: C, 73.26; H, 6.34; N, 10.68. 

Found: C, 72.89; H, 6.54; N, 10.38. 
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Example 275 

1 -[(7-{[(4'-fluoro-1 J*-bipheny1-4-yl)cartonyl]amino^^ 
[1049] 




[1050] By operating in the same manner as in Example 42 and using N-[3-(cnloromethyl)-6-methyl-7-quinolinyl]-4- 

fluoro[1 ,r-biphenyl]-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 5 1.60 (4H. m), 1.97 (2H, m) t 2.06 (1H, m), 2.46 (3H, s), 2.54 (3H, m), 2.85 (2H, m), 3.63 (2H, s), 

7.34 (2H, m), 7.66 (1H, m), 7.83 (5H, m), 8.12 (4H, m), 8.75 (1H, s), 10.13 (1H, s). 

melting point: 257°C (crystallization solvent: ethyl acetate - isopropyt ether) 

Elemental analysis for C 31 H 31 FN40 2 

Calculated: C, 72.92; H f 6.12; N, 10.97. 

Found: C, 73.10; H, 6.08; N, 10.82. 

Example 276 

1-[(7-{[(4'-fluoro-1J'-biphenyl-4-yl)car^ 
[1051] 




[1052] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-6-methyl-7-quinolinyl]-4'- 

fluoro[1 ,1 '-biphenyl)-4-carboxamide obtained in Reference Example 64, the title compound was obtained. 

1 H-NMR (DMSOHd 6 ) 6 1 .58 (2H, m), 1 .67 (2H, m), 1 .98 (2H, m), 2.06 (1 H, m) f 2.47 (3H, s), 2.85 (2H, m) f 3.64 (2H, s), 

6.70 (1H f s), 7.19 (1H, s), 7.34 (2H, m), 7.82 (5H, m), 8.12 (4H, m), 8.76 (1H, d, J = 2.0 Hz), 10.12 (1H, s). 

melting point: 265°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Elemental analysis for C^HggFN^^HgO 

Calculated: C, 70.02; H, 6.07; N, 10.88. 

Found: C, 69.66; H, 6.01 ; N, 10.59. 
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Example 277 



3-fiuoro-4'-methyl-N-[3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyQ-4-carboxamide 



[1053] 



Me 




[1054] By operating in the same manner as in Example 50 and using 4-bromo-2-fiuoro-N-[3-(pyrrolidin-1-yl methyl) 
quinoline-7-yl]benzamide obtained in Example 84, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 6 1.72 (4H, m), 2.37 (3H, s), 2.50 (4H, m), 3.75 (2H, S), 7.32 (2H, d, J = 8.3 Hz) f 7.68 (4H, m), 
7.80 (1H, m), 7.86 (1 H, d, J = 2.0 Hz), 7.95 (1H, m), 8.15 (1H, d, J = 2.2 Hz), 8.54 (1H, s), 8.80 (1H, d, J = 2.0 Hz), 
10.76 (1H, s). 

melting point: 1 73°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(pos) 440 [M+H]+ 

Example 278 

3-fluoro-N-[8-f luoro-3-(1 -pyrrolidinylmethyl)-7-quinolinyl]-4-methyl[1 ,1 -biphenyl]-4-carboxamide 



[1056J By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-fluoro-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 76, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1.73 (4H f m), 2.37 (3H, s), 2.50 (4H, m), 3.81 (2H, s), 7.33 (2H, d, J = 8.4 Hz), 7.68 (4H, m), 
7.85 (2H, m), 8.01 (1H,m),8.31 (1H, s), 8.91 (1H, d, J = 1.8 Hz), 10.47 (1H, s). 
melting point: 173°C (crystallization solvent: ethyl acetate - isopropyl ether) 
FABMS(DOS) 458 [M+H]+ 



[1055] 
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Example 279 



^-chloro-a-fluoro-N-ie-fluoro-S-p -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenylH-carboxamide 



[1057] 



CI 




[1058] By operating in the same manner as in Example 50 and using 4-bromo-2-fluoro-N-[8-fluoro-3-(1 -piperidinyl- 
methyl)-7-quinolinyl]benzamide obtained in Example 76, the title compound was obtained. 

1 H-NMR (DMSOd 6 ) 6 1.74 (4H, m), 2.50 (4H, m), 3.81 (2H, s) , 7.59 (2H, d, J = 8.8 Hz), 7.81 (6H, m), 8.01 (1H, m), 

8.31 (1 H, s), 8.91 (1 H, d, J = 1 .8 Hz), 10.53 (1 H, s). 

melting point: 208°C (crystallization solvent: ethyl acetate - isopropyl ether) 

FABMS (pos) 478 [M+H]+ 

Example 280 

4'-fluoro-NM8-methyl-3-[1-(1-pyrrolidm^^ 



[1060] By operating in the same manner as in Example 42 and using N-[3-(1 -chloroethyl)-8-methyl-7-quinolinyl]-4'- 
fluoro[1,V-biphenyl]-4-carboxamide obtained in Reference Example 59, the title compound was obtained. 
1 H-NMR (DMSOde) 5: 1 .45 (3H, d, J » 6.6 Hz), 1 .62-1 .83 (4H, m), 2.26-2.72 (7H, m), 3.49 (1 H, q, J = 6.6 Hz), 7.28-7.42 
(2H, m), 7.61 (1H, d, J = 8.8 Hz), 7.74-7.92 (5H, m), 8.15 (2H, d, J = 8.1 Hz), 8.20 (1H, d, J = 2.2 Hz), 8.92 (1H, d, J 
= 2.2 Hz), 10.29 (1H, s). 

melting point: 179-182°C (crystallization solvent: ethyl acetate-diisopropyl ether) 



[1059] 



Me 
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Example 281 



4'-fluoro-N-{8-methyl-3-[1 -(1 -piperidinyl)ethyl]-7-quinolinyl}[1 ,1 *-biphenyl]-4-carboxamide 



[1061] 




O 



N 

i 

H 




Me 



[1062] By operating in the same manner as in Example 42 and using N-[3-{1-chloroethyl)-8-methyl-7-quinolinyl]-4'- 
fluoro[1,r-biphenyl]-4-carboxamide obtained in Reference Example 59, the title compound was obtained. 
1 H-NMR (DMSOd 6 ) & 1.27-1.62 (9H, m), 2.26-2.46 (4H, m), 2.67 (3H, s), 3.76 (1H, q, J = 6.6 Hz), 7.27-7.42 (2H, m), 
7.61 (1H, d, J = 8.8 Hz), 7.77-7.90 (5H, m), 8.10-8.21 (3H, m), 8.91 (1H, d, J = 1.8 Hz), 10.29 (1H, s). 
melting point: 168-170°C (crystallization solvent: ethyl acetate-diisopropyl ether) 

Example 282 

N-{3-[(2-benzyl-1-pyrrolidinyl)methyl]-8-meth^^ 



[1064] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1*-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 5: 1.43-1.80 (4H, m), 2.13-2.33 (1H, m), 2.45-2.92 (6H, m), 3.00-3.17 (1H, m), 3.50 (1H, d, J = 
13.6 Hz), 4.30 (1 H, d, J = 13.6 Hz), 7.12-7.45 (7H, m), 7.63 (1H, d, J = 8.8 Hz), 7.74-7.92 (5H, m), 8.10-8.25 (3H, m), 
8.90 (1 H, d, J = 2.2 Hz), 1 0.28 (1 H, s). 

melting point: 172-174°C (crystallization solvent: isopropanol - diisopropyl ether) 



[1063] 
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Example 283 

4 , -fIuoro-N-{3-[(2-isobutyl-1 -pyrrolidinyl)methy0-8-methyl-7-quinolinyl}[1 ,1 *-biphenyl]-4-carboxamide 
[1065] 



Ma 




[1066] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4 , - 

fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 0.93 (6H, t like, J = ca. 5.7 Hz), 1.18-1.73 (7H, m), 1.86-2.22 (2H, m), 2.62-2.92 (4H, m), ca. 

3.36 (1H, d, J = 13.9 Hz), 4.20 (1H, d, J = 13.9 Hz), 7.25-7.40 (2H, m), 7.61 (1H, d, J = 8.4 Hz), 7.73-7.92 (5H, m), 

8.08-8.23 (3H, m), 8.86 (1 H, d, J = 1 .8 Hz), 10.27 (1H, s). 

melting point: 193-196°C (crystallization solvent: isopropanol -diisopropyl ether) 

Example 284 

N-{3-[(2-cyclohexyl-1-pyrrolidinyl)m 
[1067] 




[1068] By operating in the same manner as in Example 42 and using N-[3-(chloromethyl)-8-methyl-7-quinolinyl]-4'- 
fluoro[1 ,1'-biphenyl]-4-carboxamide obtained in Reference Example 52, the title compound was obtained. 
1 H-NMR (CDCI 3 ) 5:0.90-1.35 (6H, m), 1.50-2.50 (11H, m), 2.78-2.97 (4H, m), 3.34 (1H,d, J = 13.6 Hz), 4.21 (1H, d, 
J = 1 3.6 Hz), 7.1 0-7.24 (2H, m), 7.57-7.78 (5H, m), 7.98-8.1 0 (4H, m), 8.25 (1 H, d, J = 9.2 Hz), 8.94 (1 H, d, J = 1 .8 Hz), 
melting point: 204-205°C (crystallization solvent: isopropanol -diisopropyl ether) 
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Example 285 

A'-fluoro-N-fS-methyMHI -(1 -pyrrolidinyl)propyl]-7-quino!inyl}[1 ,1'-biphenyl]-4-carboxamide 
[1069] 




[1070] By operating in the same manner as in Example 42 and using N-[3-(1-chloropropyl)-B-methyl-7-quinolinyl]- 
^-fluoro^l'-biphenyl^-carboxamide obtained in Reference Example 6t f the title compound was obtained. 
1 H-NMR (DMSO-d 6 ) 8: 0.67 (3H, t, J = 7.3 Hz), 1 .60-2.75 (13H, m), ca. 3.35 (1 H, br), 7.26-7.43 (2H, m), 7.61 (1 H, d, 
J = 8.8 Hz), 7.72-7.91 (5H, m), 8.05-8.26 (3H, m), 8.87 (1 H, s), 10.30 (1H, s). 
melting point: 188-191 °C (crystallization solvent: diisopropyl ether) 

Example 286 

4 , -fluoro-N-{8-methyl-3-[phenyl(1-pyrrolidinyl)methyl]-7-quinolinyl}[1 ,1'-biphenyl]-4-carboxamide 
[1071] 




[1072] By operating in the same manner as in Example 42 and using N-{3-[chloro(phenyl)methyl]-8-methyl-7-quin- 
olinyl}-4'-fluoro[1 ,1 '-biphenylI-4-carboxamide obtained in Reference Example 63, the title compound was obtained. 
1 H-NMR (CDCI 3 ) 5: 1.82 (4H, br), 2.49 (4H, br), 2.79 (3H, s), 4.41 (1H, s), 7.10-7.35 (5H, m), 7.47-7.77 (7H, m), 
7.93-8.09 (3H, m), 8.1 6 (1 H, d, J = 1 .8 Hz), 8.25 (1 H, d, J = 8.8 Hz), 9.05 (1 H, d, J = 1 . 8 Hz), 
melting point: 192-195°C (crystallization solvent: isopropanol -diisopropyl ether) 
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Example 287 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinonny!]-4-pentylbenzamide 
[1073] 




[1074] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5 0.91 (3H, m), 1 .35 (4H, m), 1 .67 (2H, m), 1 .81 (4H, dt, J = 6.6, 3.3 Hz), 2.57 (4H, m), 2.69 (2H, m), 
2.81 (3H, s), 3.81 (2H, s), 7.33 (2H f d, J = 8.3 Hz), 7.70 (1 H, d, J = 9.0 Hz), 7.87 (2H, d, J = 8.1 Hz), 7.95 (1 H, s), 8.06 
(1 H, d, J = 2.2 Hz), 8.25 (1 H, d, J = 8.8 Hz), 8.88 (1 H, d, J = 2.0 Hz), 
melting point: 121°C (crystallization solvent:diisopropyl ether) 

Example 288 

4-butyl-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1075] 




[1076] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinoiinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5 0.95 (3H, t, J = 7.3 Hz), 1 .38 (2H, m), 1 .65 (2H, m), 1 .81 (4H, ddd, J = 6.8, 3.3, 3.1 Hz), 2.57 (4H, 
m),2.70 (2H, m), 2.81 (3H, s), 3.81 (2H,s), 7.33 (2H,d,J = 8.1 Hz), 7.70 (1H, d, J = 9.0 Hz), 7.86 (2H, d, J - 8.1 Hz), 
7.95 (1 H, s), 8.06 (1 H, d, J = 2.2 Hz), 8.25 (1 H, d, J = 8.8 Hz), 8.88 (1 H, d, J = 2.2 Hz), 
melting point: 131°C (crystallization solvent:diisopropyl ether) 

Example 289 

4-hexyl-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1077] 




[1078] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinonnyl]benzamide obtained in Example 93, the title compound was ob- 



209 



EP 1 447 402 A1 



tained. 

1 H-NMR (CDCI 3 ) 8: 0.88 (3H f m), 1.33 (6H f m), 1.63 (2H, m), 1.80 (4H, m), 2.56 (4H, m), 2.69 (2H, m), 2.80 (3H, s), 
3.80 (2H, s), 7.32 (2H, d, J=8.0Hz), 7.70 (1 H, d, J=9.1 Hz), 7.86 (2H, d, J=8.0Hz), 7.95 (1 H, s), 8.06 (1 H, d, J=2.2Hz), 
8.25 (1 H, d, J=9.1 Hz), 8.88 (1 H, d, J=2.2Hz). 

melting point: 116°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 290 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-(pentyloxy)benzamide 
[1079] 




[1080] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo~N-[8-methyl-3-(1-pyrrolidinyimethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 5: 0.94 (3H, t, J=7.0Hz), 1.42 (4H, m), 1.82 (6H, m), 2.56 (4H, m), 2.80 (3H, s), 3.80 (2H, s), 4.03 
(2H, t, J=6.6Hz), 6.99 (2H, d, J=8.8Hz), 7.69 (1H, d, J=8.8Hz), 7.91 (3H, m), 8.06 (1H, d, J=2.2Hz), 8.24 (1H, d, 
J=8.8Hz), 8.88 (1 H, d, J=2.2Hz). 

melting point: 1 55°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 291 

4-(benzoylamino)-N-[8-methyl-3-(1-pyrroIidinylmethyl)-7-quinonnyl]benzamide 
[1081] 




[1082] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (DMSO-de) 6: 1 .74 (4H, m), 2.50 (4H, m), 2.66 (3H, s), 3.80 (2H, s), 7.59 (4H, m), 7.81 (1 H, d, J=8.8Hz), 7.98 
(4H, m), 8.06 (2H, m), 8.21 (1H, d, J=1.7Hz), 8.87 (1H, d, J=2.2Hz), 10.14 (1H, s), 10.53 (1H, s). 
melting point: 242°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 292 

4-butoxy-2-fluoro-N-[8-methyl-3-(1-pyrrolidiny1methyi)-7-quinolinyl]benzamide 
[1083] 




[1084] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]ben2amide obtained in Example 93, the title compound was ob- 
tained. 

!H-NMR (CDCI 3 ) 8: 0.99 (3H, t, J=7.3Hz), 1.51 (2H, m), 1.80 (6H, m), 2.55 (4H, m), 2.81 (3H, s) f 3.80 (2H f s), 4.03 
(2H f t, J=6.6Hz), 6.70 (1 H, dd, J=1 4.5, 2.3Hz), 6.84 (1 H, dd, J=8.9, 2.3Hz), 7.68 (1 H, d, J=9.0Hz), 8.04 (1 H, d, J=2.0Hz), 
8.17 (1H, t, J=9.2Hz), 8.35 (1H, d, J=9.0Hz), 8.63 (1H, d, J=17.3Hz), 8.87 (1H, d, J=2.2Hz). 
melting point: 138°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 293 

2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-(pentyloxy)benzamide 
[1085] 




[1086] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5: 0.94 (3H, m), 1.42 (4H, m), 1.81 (6H, m), 2.55 (4H, m), 2.81 (3H, s), 3.80 (2H, s), 4.02 (2H. t, 
J=6.6Hz), 6.70 (1 H, dd, J=14.7, 2.4Hz), 6.84 (1 H, dd, J=9.0, 2.4Hz), 7.68 (1 H, d, J=9.0Hz), 8.04 (1 H, d, J=2.2Hz), 8.1 7 
(1 H, m), 8.35 (1 H, d, J=8.8Hz), 8.63 (1 H, d, J=1 6.9Hz,), 8.87 (1 H, d, J=2.2Hz). 
melting point: 143°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 294 

4-(butylthio)-N-[8-methyl-3-(1-pyrro!idinylmethyl)-7-quinonnyl]benzamide 
[1087] 
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[1088] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 6: 0.95 (3H, t, J=7.1Hz), 1.48 (2H, m), 1.68 (2H, m), 1.81 (4H, m), 2.55 (4H, m), 2.80 (3H, s), 3.00 
(2H, m), 3.80 (2H, s), 7.37 (2H, d, J=8.4Hz), 7.69 (1 H, d, J=8.8Hz), 7.85 (2H, d, J=8.4Hz), 7.92 (1 H, s), 8.05 (1 H, d, 
J=2.2Hz), 8.22 (1 H, d, J=8.8Hz), 8.88 (1 H, d, J=2.2Hz). 
melting point: 147°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 295 

2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7<juinolinyl]-4-(4,4,4-trifluorobutoxy)benzamide 
[1089] 




[1090] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

tH-NMR (CDCI3) 5: 1.80 (4H, m), 2.10 (2H, m), 2.35 (2H, m), 2.56 (4H, m), 2.81 (3H, s), 3.80 (2H, s), 4.09 (2H t, 
J=6.0Hz,), 6.71 (1H, dd, J=14.5, 2.4Hz), 6.85 (1H, dd, J=9.0, 2.4Hz), 7.69 (1H, d, J=9.2Hz,), 8.05 (1H, d, J=2.2Hz), 
8.20 (1H,t, J=9.2Hz), 8.35 (1H, d, J=8.8Hz), 8.63 (1H, d, J=16.9Hz,), 8.88 (1H, d, J=:2.2Hz). 
melting point: 148°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 296 

4-(butylsulfonyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1091] 




[1092] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8*methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 8: 0.90 (3H, t, J=7.3Hz), 1 .38 (2H, m), 1.67 (2H, m), 1.81 (4H, m), 2.56 (4H, m), 2.81 (3H, s), 3.12 
(2H, m), 3.81 (2H, s), 7.72 (1H, d, J=8.4Hz), 8.07 (7H, m), 8.90 (1H, d, J=2.2Hz). 
melting point: 210°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 297 



4-(cyclopropylmethoxy)-N-[8-methyl-3-(1-pyrro!idinylmethyl)-7<iuinolinyi]ben2amide 



[1093] 




[1094] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 8:0.39 (2H, m), 0.69 (2H f m), 1.30 (1H, m), 1.81 (4H, m), 2.56 (4H, m), 2.80 (3H, s), 3.80 (2H, s), 3. 
88 (2H, d, J=6.8Hz), 7.00 (2H, m), 7.68 (1 H, d, J=8.6Hz), 7.90 (3H, m), 8.05 (1 H, d, J=2.0Hz), 8.23 (1 H, d, J=8.8Hz), 
8.87 (1H,d, J=2.0Hz). 

melting point: 168°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 298 

2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-propoxybenzamide 



[1096] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinonnyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1H-NMR (CDCI3) 5: 1 .06 (3H, t, J=7.3Hz), 1 .83 (6H, m), 2.55 (4H, m), 2.81 (3H, s), 3.79 (2H, s), 3.98 (2H, t, J=6.6Hz), 
6.70 (1H, dd, J=14.4, 2.4Hz), 6.84 (1H, dd, J=9.0, 2.2Hz), 7.68 (1H, d, J=8.8Hz), 8.04 (1H, d, J-1.7Hz), 8.17 (1H, t. 
J=9.3Hz), 8.35 (1H, d, J=9.0Hz), 8.63 (1H, d, J=17.3Hz), 8.87 (1H, d, J=2.2Hz). 
melting point: 146°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 299 

2-fluoro-4-(3-methylbutoxy)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinoliny0benzamide 



[1095] 




[1097] 
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[1098] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

^-NMR (CDCI3) 5: 0.98 (6H, d, J=6.6Hz), 1.71 (2H f q, J=6.8Hz), 1.80 (4H, m), 1.84 (1H, m), 2.55 (4H, m), 2.81 (3H, 
s), 3.80 (2H, s), 4.05 (2H, t, J=6.6Hz), 6.70 (1 H, dd, J=1 4.7, 2.4Hz), 6.84 (1 H, dd, J=8.8, 2.4Hz), 7.68 (1 H, d, J=8.8Hz), 
8.04 (1 H, d, J=2.2Hz), 8.17 (1 H, t, J=9.2Hz), 8.35 (1 H, d, J=9.0Hz), 8.63 (1 H, d, J=16.9Hz,) f 8.87 (1 H, d, J=2.0Hz). 
melting point: 131°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 300 

2-fluoro-4-(4-fluorobutoxy)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1099] 




[1100] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5: 1.81 (4H, m), 1.98 (4H, m), 2.56 (4H, m), 2.82 (3H, s), 3.80 (2H, s), 4.09 (2H, m), 4.47 (1H, t, 
J=5.6Hz), 4.62 (1 H, t, J=4.8Hz), 6.71 (1 H, dd, J=1 4.7, 2.4Hz), 6.85 (1 H, dd, J=8.9, 2.3Hz), 7.69 (1 H, d, J=8.8Hz), 8.05 
(1 H, d, J=2.2Hz), 8.1 9 (1 H, t, J=9.4Hz), 8.36 (1 H, d, J=9.3Hz), 8.64 (1 H, d, J=1 7.1 Hz), 8.88 (1 H, d, J=2.0Hz). 
melting point: 140°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 301 

4-(2-ethoxyethoxy)-2-fluoro-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1101] 




[1 102] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

'H-NMR (CDCI3) 5: 1.27 (3H, t, J=7.0Hz), 1 .81 (4H, m), 2.56 (4H, m), 2.82 (3H, s), 3.62 (2H, q, J=7.0Hz), 3.80 (2H, 
s), 3.83 (2H, m), 4.20 (2H, m), 6.76 (1H, dd, J=14.2, 2.2Hz), 6.89 (1H, dd, J=8.9, 2.6Hz), 7.69 (1 H, d, J=8.8Hz), 8.05 
(1 H, d, J=2.2Hz), 8.1 8 (1 H, m), 8.36 (1 H, d, J=8.8Hz), 8.64 (1 H, d, J=1 6.6Hz), 8.88 (1 H, d, J=2.4Hz). 
melting point: 132°C (crystallization solvent: ethyl acetate - isopropyl ether) 



214 



EP 1 447 402 A1 

Example 302 

N-[8-methyl-3-(1-pyrrolidmylm^ 
[1103] 




[1104] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quino!inyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 5: 1 .81 (4H f m), 2.55 (4H f m), 2.79 (3H, s), 3.80 (2H f s), 4.39 (2H t s), 7.42 (2H, d, J=8.6Hz,), 7.48 
(2H, m), 7.58 (1 H, m), 7.68 (1 H, d, J=9.0Hz), 7.91 (3H, m), 8.02 (3H, m), 8.22 (1 H, d, J=9.0Hz), 8.87 (1 H, d, J=2.2Hz). 
melting point: 187°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 303 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-(2-oxobutyl)benzamide 
[1105] 




[1106] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5: 1 .07 (3H, t, J=7.3Hz), 1.80 (4H, m), 2.55 (6H, m), 2.80 (3H, s), 3.79 (2H, s), 3.80 (2H, s), 7.35 (2H, 
d, J=8.1 Hz), 7.69 (1 H, d, J=8.8Hz), 7.91 (3H, d, J=8.1 Hz), 8.05 (1 H, d, J=2.2Hz), 8.22 (1 H, d, J=9.0Hz), 8.88 (1 H, d, 
J=2.2Hz). 

melting point: 157°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 304 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-pentanoylbenzamide 
[1107] 




O 
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[1108] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 5: 0.97 (3H, t, J=7.3Hz), 1 .42 (2H, m), 1 .74 (2H, m) t 1 .81 (4H, m), 2.56 (4H, m), 2.81 (3H, s), 3.01 
(2H, m), 3.80 (2H, s), 7.70 (1H, d, J=8.8Hz), 8.05 (6H, m), 8.18 (1H, d, J=8.8Hz), 8.88 (1H, d, J=2.2Hz). 
melting point: 1 80°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 305 

4-hexanoyl-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1109] 




O 



[1110] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5: 0.93 (3H, m), 1.39 (4H, m), 1.82 (6H, m), 2.57 (4H, m), 2.82 (3H, s), 3.02 (2H, t, J=7.5Hz), 3.82 
(2H, s), 7.72 (1H, d, J=9.2Hz), 8.02 (1H, d, J=2.2Hz), 8.09 (5H, m), 8.19 (1H, d, J=8.8Hz), 8.91 (1H, d, J=2.2Hz). 
melting point: 175°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 306 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-(2-oxopentyl)benzamide 
[1111] 




[1112] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 6: 0.91 (3H t t, J=7.5Hz), 1.63 (2H, m), 1.81 (4H, m), 2.48 (2H, t, J=7.2Hz), 2.57 (4H, m), 2.81 (3H, 
s), 3.79 (2H, s), 3.82 (2H, s), 7.36 (2H, d, J=8.3Hz), 7.70 (1 H, d, J=9.0Hz), 7.91 (3H, m), 8.06 (1 H, d, J=2.0Hz), 8.23 
(1 H, d, J=8.6Hz), 8.89 (1 H, d, J=2.2Hz). 

melting point: 139-140°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 307 

4-(butyrylamino)-N-[8-melhyl-3-(1-pyrrorfdinylmethyl)-7^uinonnyqbenzamide 
[1113] 




[1114] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinorinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 5: 1 .03 (3H, t, J=7.3Hz) f 1 .80 (6H, m) f 2.39 (2H, t, J=7.5Hz), 2.57 (4H, m), 2.81 (3H, s), 3.81 (2H, s), 
7.31 (1H, s), 7.72 (3H, m), 7.93 (3H, m), 8.05 (1H, d f J=2.0Hz), 8.21 (1H, d, J=8.8Hz), 8.88 (1H, d, J=2.0Hz). 
melting point: 192-194°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 308 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-(pentanoylamino)benzamide 
[1115] 




[1116] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 5: 0.97 (3H, t, J=7.2Hz), 1.44 (2H, m) 1.73 (2H, m), 1.81 (4H, m), 2.41 (2H, m), 2.57 (4H, m), 2.81 
(3H, s), 3.81 (2H, s), 7.30 (1 H, s), 7.69 (3H, m), 7.92 (3H, m), 8.05 (1 H, d, J=2.2Hz) f 8.21 (1 H, d, J=8.8Hz), 8.88 (1 H, 
d, J=2.4Hz). 

melting point: 206-207°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 309 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]-4-(2-oxohexyl)benzamide 
[1117] 




[1118] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was 
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obtained. 1 H-NMR (CDCI 3 ) 5: 0.89 (3H, t, J=7.3Hz), 1.30 (2H, m), 1.57 (2H, m), 1.81 (4H, m), 2.50 (2H, t, J=7.3Hz), 
2.57 (4H, m), 2.81 (3H, s), 3.79 (2H, s), 3.81 (2H, s), 7.35 (2H, d, J=8.3Hz), 7.70 (1H, d, J=9.0Hz), 7.92 (3H, m), 8.05 
(1H, d, J=2.2Hz), 8.22 (1H, d, J=8.8Hz), 8.88 (1H,d, J=2.2Hz). 
melting point: 156°C {crystallization solvent: ethyl acetate - isopropyl ether) 

5 

Example 310 

N-[8-methyl-3-(1 -pyrrolldinylm^^ 
10 [1119] 



15 




25 



[1 120] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrroiidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1H-NMR (CDCI 3 ) 5: 1 .07 (3H f t, J=7.5Hz), 1 .88 (6H, m), 2.57 (4H, m), 2.82 (3H, s), 2.86 (2H, m), 3.82 (2H, s), 4.30 
(2H, s), 7.58 (2H, d, J=8.4Hz), 7.71 (1 H, d, J-8.8Hz), 8.00 (3H, m), 8.07 (1 H, d, J=2.2Hz), 8.19 (1 H, d, J=8.8Hz), 8.90 
(1H, d, J=2.2Hz). 

melting point: 191°C (crystallization solvent: ethyl acetate - isopropyl ether) 



Example 311 

30 4-[(butylsulfonyl)methyl]-N-I8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1121] 



35 



40 




[1122] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained 

1H-NMR (CDCI 3 ) 5: 0.95 (3H, t, J=7.3Hz), 1 .46 (2H, m), 1 .83 (6H, m), 2.56 (4H, m), 2.82 (3H, s), 2.89 (2H, m), 3.82 
45 (2H, s), 4.31 (2H, s), 7.59 (2H, d, J=8.4Hz), 7.72 (1 H, d, J=9.2Hz,), 8.00 (3H, m), 8.07 (1 H, d, J=2.2Hz), 8.20 (1 H, d, 
J=8.8Hz), 8.91 (1H,d, J=2.2Hz). 

melting point: 199°C (crystallization solvent: ethyl acetate - isopropyl ether) 



50 



55 
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Example 312 

S'^isobutyrylaminoJ-N-fS-methyl-S-O -pyrrolidinylmethyl)-7-quinolinyl]-1 ,1 '-biphenyl-4-carboxamide 
[1123] 




[1124] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 6: 1.28 (6H, d, J=6.9Hz) , 1.82 (4H, m), 2.57 (5H, m), 2.84 (3H f s), 3.82 (2H, s). 7.33 (1H, s), 7.39 
(1H, m), 7.43 (1H, t, J=7.6Hz), 7.51 (1H, ddd, J=7.8, 1.9, 1.7Hz), 7.74 (3H, m), 7.95 (1H, s), 8.01 (3H, m), 8.08 (1H, 
d, J=2.2Hz), 8.24 (1H, d, J=8.8Hz), 8.91 (1 H, d, J=2.2Hz). 
melting point: 152-155°C (crystallization solvent: ethyl acetate - isopropyi ether) 

Example 313 

4-(2-cyclopropyl-2-oxoethyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1125] 




[1126] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrotidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

tH-NMR (DMSO^d 6 ) 8: 0.89 (4H, m), 1.88 (4H, m), 2.02 (1 H, m), 2.66 (4H, m), 2.69 (3H, s), 3.57 (2H, s), 4.02 (2H, s), 
7.39 (2H, dd, J=8.3, 1.7Hz), 7.73 (1H, d, J=9.0Hz), 7.91 (1H, d, J=8.6Hz), 7.99 (2H, dd, J=8.6, 2.2Hz), 8.65 (1H, m), 
9.09 (1H,m), 10.29 (1H, s). 

melting point: 200-201 °C (crystallization solvent: ethyl acetate - isopropyi ether) 
Example 314 

N-[8-methyl-3-(1-piperidinylmethyl)-7-quinolinyl]-4-(2-oxopentyl)benzamide 
[1127] 
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[1128] By operating in the same manner as in Example 1 and using 8-methyl-3-(1-piperidinylmethyl)-7-quinoli- 
nylamine obtained in Reference Example 50, the title compound was obtained. 

1H-NMR (CDCI 3 ) 8: 0.91 (3H, t, J=7.5Hz), 1.45 (2H, m), 1.61 (6H, m), 2.45 (4H, m), 2.48 (2H, t, J=7.3Hz), 2.81 (3H, 
s), 3.66 (2H, s), 3.79 (2H, s), 7.35 (2H f d, J=8.3Hz), 7.70 (1H, d, J=8.8Hz), 7.92 (2H, dt, J=8.4, 1.9Hz), 7.96 (tH, s), 
8.02 (1 H, d, J=2.2Hz), 8.22 (1 H, d, J=9.0Hz), 8.88 (1 H, d, J=2.0Hz). 
melting point: 164-1 65°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 315 

N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyl]-4-(2-oxopentyl)benzamide 
[1129] 




[1130] Byoperatinginthe same manner asin Example 1 and using 3-(1-azepanylmethyl)-8-methyl-7-quinolinylamine 
obtained in Reference Example 51, the title compound was obtained. 

1H-NMR (CDCI3) 8: 0.91 (3H, t, J=7.5Hz), 1.63 (10H, m), 2.48 (2H, t, J=7.3Hz), 2.65 (4H, m), 2.81 (3H, s), 3.79 (2H, 
s), 3.82 (2H, s), 7.35 (2H, d, J=8.3Hz), 7.70 (1 H, d, J=8.8Hz), 7.91 (2H, m), 7.96 (1 H, s), 8.02 (1 H, d, J=2.0Hz), 8.20 
(1 H, d, J=8.8Hz), 8.92 (1 H, d, J=2.2Hz). 

melting point: 136-137°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 316 

4-(3-methyl-2K)xobutyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 
[1131] 




Me 



[1132] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methy!-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1H-NMR (CDCI3) S: 1.15 (6H, d, J=6.8Hz), 1.81 (4H, m), 2.57 (4H, m), 2.77 (1H, m), 2.80 (3H, s), 3.81 (2H, s), 3.85 
(2H, s), 7.34 (2H, d, J=8.3Hz), 7.69 (1 H, d, J=8.8Hz), 7.91 (2H, dt, J=8.4, 1 .9Hz), 7.97 (1 H, s), 8.05 (1 H, d, J=2.2Hz), 
8.21 (1 H, d, J=9.0Hz), 8.88 (1 H, d, J=2.2Hz). 

melting point: 14&-147°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 317 



4-(4-methyl-2-oxopentyl)-N-[8-methyl-3-(1-pyrrolidm^ 



[1133] 




[1134] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1H-NMR (CDCy S: 0.91 (6H, d, J=6.6Hz), 1.81 (4H, m), 2.17 (1H, m), 2.38 (2H, d, J=6.8Hz), 2.57 (4H, m), 2.80 (3H, 
s), 3.77 (2H f s), 3.81 (2H, s), 7.34 (2H, d, J=8.3Hz), 7.69 (1H, d, J=8.8Hz), 7.91 (2H, dt, J=8.4, 1.9Hz), 7.98 (1H, s), 
8.05 (1H, d, J=2.2Hz), 8.20 (2H, d, J=8.8Hz), 8.88 (1H, d, J=2.2Hz). 
melting point: 153°C (crystallization solvent: ethyl acetate - tsopropyl ether) 

Example 318 

4-butoxy-N-{8-methyl-3-[(2-methyl-1-pyrrolidinyl)methyl]-7-quinolinyl}benzamide 



[1 1 36] By successively operating in the same man ner as in Reference Example 3, Reference Example 4 and Example 
1 and using 4-bromo-N-I3-{chloromethyl)-8-methyl-7-quinolinyl]benzamide hydrochloride obtained in Reference Ex- 
ample 49, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 8: 1 .00 (3H, t, J = 7.3 Hz), 1 .23 (3H, d, J = 5.9 Hz), 1 .38-2.28 (9H, m), 2.40-2.60 (1 H, m), 2.81 (3H, 
s), 2.85-3.03 (1H, m), 3.38 (1H f d, J = 13.4 Hz), 4.05 (2H, t, J = 6.4 Hz), 4.20 (1H f d, J = 13.4 Hz), 7.01 (2H, d, J = 8.8 
Hz), 7.71 (1 H,d, J = 8.8 Hz), 7.87-7.97 (3H, m), 8.07 (1 H, br), 8.25 (1 H, d, J = 8.8 Hz), 8.89 (1 H, d, J = 2.2 Hz), 
melting point: 153-156°C (crystallization solvent: ethyl acetate - isopropyt ether) 

Example 319 

4-butoxy-N-{8-methyl-3-(1-(1-pyrrolidinyl)ethyl]-7-quinolinyl}benzamide 



[1135] 



Mo 




[1137] 




Me 
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[1 138] By successively operating in the same manner as in Reference Example 3, Reference Example 4 and Example 
1 and using N-[3-(1-chloroethyl)-8-methyl-7-quinonnyl]-4'-fluoro[1 ,1*-biphenyll-4-carboxamide obtained in Reference 
Example 59, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 5: 1.00 (3H, t, J = 7.3 Hz), 1.42-1.92 (11H, m), 2.33-2.51 (2H, m), 2.53-2.70 (2H, m), 2.81 (3H, s), 
5 3.44 (1 H, q, J = 6.6 Hz), 4.05 (2H, t, J = 6.4 Hz), 7.01 (2H, d, J « 8.8 Hz), 7.70 (1 H, d, J = 8.9 Hz), 7.85-7.98 (3H, m), 
8.06 (1 H, d, J . 2.2 Hz), 8.24 (1 H,d, J = 8.9 Hz), 8.92 (1 H, d, J = 2.2 Hz), 
melting point: 136-139°C (crystallization solventisopropyl ether) 

Example 320 

10 

(+)-4 , -fluoro-N-{8-methyl-3-[1-(1 -pyrrolidinyl)ethyl]-7-quinolinyl}[1 ,V-biphenyl]-4-carboxamide and (-)-4'-fluoro-N- 
{8-methyl-3-[1 -(1 -pyrrolidinyl)ethyl]-7-quinolinyl}[1 ,1 '-biphenyl]-4-carboxamide 

[1139] 



Me 



20 




25 - 

[1140] 4*-Fluoro-N-{8-methyl-3-[1-(1-pyrrolidiny^^ obtained in Ex- 

ample 280 was separated using chiral HPLC to give the title compound. 

HPLC separation conditions: column, CHIRALCEL OJ 50 mm IDX500 mm L manufactured by DAICEL CHEMICAL 
INDUSTRIES, LTD.; mobile phase, hexane/ethanoi = 84/16; flow rate, 60 mUmin; temperature, 30°C; UV detection, 
30 254 nm. optical purity analysis conditions: column, CHIRALCEL OJ 4.6 mm 1DX250 mm L manufactured by DAICEL 
CHEMICAL INDUSTRIES, LTD.; mobile phase, hexane/ethanoi = 85/15; flow rate, 0.5 mL/min; temperature, 30°C; UV 
detection, 254 nm; optical rotatory power detection, Shodex OR-2. 

(+)-4'-fluoro-N-{8-methyl-3-[1 -(1 -pyrrolidinyl)ethyl]-7-quinolinyl}[1 ,1 '-biphenyl]-4-carboxarnide 

35 

[1 141] melting point: 198-200°C (crystallization solvent: isopropyl ether) 
retention time under analysis conditions: 37.0 min optical purity: >99.9% ee 
optical rotatory power: wavelength 470 nm, in hexane/ethanoi (85/15) solvent, (+) 

40 (-)^fluoro-N-{8-methyl-3-[1-(1 -pyrrol 

[1142] melting point: 198-200°C (crystallization solvent:isopropyl ether) 
retention time under analysis conditions: 48.5 min 
optical purity: 99.6% ee 
45 optical rotatory power: wavelength 470 nm, in hexane/ethanoi (85/1 5) solvent, (-) 
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Example 321 



4-butoxy-N^3-[(2^sobutyl-1-py^rolidinyl)methyl]-8-methyl-7^uino^nyl}benzarnide 



[1143] 



Me 



Me 




Me 



[1144] By successively operating in the same manner as in Reference Example3, Reference Example4and Example 
1 and using 4-bromo-N-[3-(chloromethyl)-8-methyl-7-quinolinyl]benzamide hydrochloride obtained in Reference Ex- 
ample 49, the title compound was obtained. 

1 H-NMR (CDC! 3 ) 8: 0.83-1 .08 (9H, m), 1 .42-2.90 (16H, m) ? ca.3.1 (1 H, br), ca.3.5 (1 H, br), 4.06 (2H, t f J = 6.4 Hz), ca. 
4.5 (1H, br), 7.01 (2H, d, J = 8.8 Hz), 7.76 (1H, d, J = 9.5 Hz), 7.94 (2H, d, J = 8.8 Hz), 8.05 (1H, s), 8.30 (1H, d, J = 
9.2 Hz), 8.51 (1 H, br), 8.90 (1 H, d, J. = 2.2 Hz). 

melting point: 193-196°C (crystallization solve ntisopropanol - isopropyl ether) 
Example 322 

(+)-4-butoxy-N-{3-[(2-isobutyl-1-pyrrolidinyl)methyl]-8-methyl-7-quinolinyl}ben and (-)-4-butoxy-N- 

{3-[(2-isobutyl-1-pyrrolidinyl)methy!]-8-methyl-7-quinolinyl}benzamide 



[1146] 4-Butoxy-N-{3-[(2-isobutyl-1-pyrrolidinyl)methyl]-8-methyl-7-quinolinyl}benzamide obtained in Example 321 
was separated by chiral HPLC to give the title compound. 

HPLC separation conditions: column, CHIRALCEL OJ 50 mm IDX500 mmL manufactured by DAICEL CHEMICAL 
INDUSTRIES, LTD.; mobile phase, hexane/ethanol = 92/8; flow rate, 60 mL/min; temperature, 30°C; UV detection, 
254 nm. 

optical purity, optical rotatory power analysis 

conditions: column, CHIRALCEL OJ 4.6 mm IDX250 mmL manufactured by DAICEL CHEMICAL INDUSTRIES, LTD.; 
mobile phase, hexane/ethanol = 95/5; flow rate, 1 .0 mL/min; temperature, 30°C; UV detection, 254 nm; optical rotatory 
power detection, Shodex OR-2. 

(+)-4-butoxy-N-{3-[(2-isobutyl-1-pyrrolidinyl)methyl]-8-methyl-7-quino!inyl}benzamide 

[1147] melting point: 128-130°C (crystallization solvent: isopropyl ether) 
retention time under analysis conditions: 20.7 min optical purity: 99.9% ee 

optical rotatory power: wavelength 470 nm, in hexane/ethanol (95/5) solvent, (+) (-)-4-butoxy-N-{3-[(2-isobutyM -pyr- 
rolidine) methyl]-8-methyl-7KM no ^ 

melting point: 128-130°C (crystallization solvent: isopropyl ether) 



[1145] 



Me 




O 



223 



EP 1 447 402 A1 

retention time under analysis conditions: 25.0 min 
optical purity: 99.8% ee 

optical rotatory power: wavelength 470 nm, in hexane/ethanol (95/5) solvent, (-) 
Example 323 

4-(cyclopropylmethoxy)-N-{8-methy1-3^ 
[1148] 



Me 




[1 1 49] By successively operating in the same manner as in Reference Example 3, Reference Example 4 and Example 
1 and using N-p-ll-chloroethylVS-methyl-T-quinolinyll-^-fluorotl.l'-biphenyll^-carboxamide obtained in Reference 
Example 59, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 5: 0.34-0.45 (2H, m), 0.63-0.76 (2H, m), 1.20-1.43 (1H, m), 1.51 (3H, d, J = 6.6 Hz), 1.60-1.90 (4H, 
m), 2.35-2.50 (2H, m), 2.53-2.70 (2H, m), 2.81 (3H, s), 3.44 (1H, q, J = 6.6 Hz), 3.89 (2H, d, J = 7.0 Hz), 7.01 (2H, d, 
J = 8.9 Hz), 7.70 (1 H, d, J = 7.7 Hz), 7.85-7.98 (3H, m), 8.06 (1 H, d, J = 2.2 Hz), 8.24 (1 H, d, J = 8.9 Hz), 8.92 (1 H, d, 
J = 2.2 Hz). 

melting point: 162-164°C (crystallization solvent: isopropyl ether) 
Example 324 

N-{8-methyl-3-[1-(1-pyrrolidinyl)ethyt]-7-quinolinyl}-4-(2-oxobutyl)benzamide 
[1150] 



Me 




[1151] By successively operating in the same manner as in Reference Example 3, Reference Example 4 and Example 
1 and using N-IS-JI-chloroethyO-S-methyl^-quinoiinylH'-fluorofl.l'-biphenyll^-carboxamide obtained in Reference 
Example 59, the title compound was obtained. 

1 H-NMR (CDCl 3 ) 8: 1 .08 (3H, t, J = 7.3 Hz), 1 .53 (3H, d, J = 6.6 Hz), 1 .60-1 .92 (4H, m), 2.35-2.74 (6H, m), 2.82 (3H, 
s), 3.46 (1 H, q, J = 6.6 Hz), 3.81 (2H, s), 7.38 (2H, d, J = 8.4 Hz), 7.71 (1 H, d, J = 9.0 Hz), 7.87-8.02 (3H, m), 8.08 (1 H, 
d, J = 2.2 Hz), 8.23 (1 H, d, J = 9.0 Hz), 8.93 (1 H, d, J = 2.2 Hz), 
melting point: 123-127°C (crystallization solvent: isopropyl ether) 
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Example 325 

(+)-4'-f!uoro-N-{3-[(2-isobutyl-1 -pyrrolidinyl)methyl]-8-methyl-7-quinolinyl}[1 ,1'-biphenyl]-4-carboxamide and (-)-4'- 
fluoro-N-{3-[(2-isobutyl-1 -pyrrolidinyl)methyl]-8-methyl-7-quinolinyl}[1 ,V-biphenyl]-4-carboxamide 

[1152] 



Me 




[1153] 4M r luoro-N-{3-[(2-isobutyl-1-pyrrolidinyl)m^ ob- 
tained in Example 283 was separated by chiral HPLC to give the title compound. 

HPLC separation conditions: column, CHIRALCEL OJ 50 mm IDx500 mm L manufactured by DAICEL CHEMICAL 
INDUSTRIES, LTD.; mobile phase, hexane/ethanoi = 90/10; flow rate, 60 mlVmin; temperature, 30°C; UV detection, 
254 nm. optical purity, optical rotatory power analysis conditions: column, CHIRALCEL OJ 4.6 mm IDX250 mm L 
manufactured by DAICEL CHEMICAL INDUSTRIES, LTD.; mobile phase, hexane/ethanoi = 85/15; flow rate, 0.5 m\J 
min; temperature, 30°C; UV detection, 254 nm; optical rotatory power detection, Shodex OR-2. 

(+H'-fluoro-N-{3-[(2-isobutyl-1^ 

[1154] melting point: 192-194°C (crystallization solvent: isopropyl ether) 
retention time under analysis conditions: 22.0 min optical purity: >99.9% ee 
optical rotatory power: wavelength 470 nm, in hexane/ethanoi (80/20) solvent, (+) 

(-)-4'-fluoro-N-{3-[(2-isobutyi-1-py^ 

[1155] melting point: 192-194°C (crystallization solvent: isopropyl ether) 
retention time under analysis conditions: 27.9 min optical purity: 99.7% ee 
optical rotatory power: wavelength 470 nm, in hexane/ethanoi (80/20) solvent, (-) 

Example 326 

4'-chlon>N-(2-methyl-1 ,2,3,4-tetrahydrobenzo[b][1 ,6]naphthyridin-7-yl)[1 ,1 '-biphenyl]-4-carboxamide 
[1156] 




[1 157] By operating in the same manner as in Example 1 and using 2-methyM ,2,3,4-tetrahydrobenzo[b][1 ,6Jnaph* 
thyridin-7-amine obtained in Reference Example 65, the title compound was obtained. 

1 H-NMR (DMSO-de) 8 2.42 (3H, s), 2.81 (2H, t, J = 6.0 Hz), 3.10 (2H, t t J = 6.0 Hz), 3.71 (2H, s), 7.58 (2H, d, J = 8.4 
Hz), 7.81-7.95 (7H, m), 8.12 (2H, d, J = 8.4 Hz), 8.47 (1H, s), 10.57 (1H, s). 
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FABMS(pos) 428 [M+H]+ 

melting point: >220°C (decomp.)(crystallization solvent: ethyl acetate - isopropyl ether) 



Example 327 



5 



4-bromo-2-fluoro-N*(2-methyl-1,2 l 3,4-tetrahydrobenzo[b][1,6]naphthyridin-7-yl)benzamide 



[1158] 



w 




Me 



15 



Br 



[1159] By operating in the same manner as in Example 1 and using 2-methyl-1 ,2,3,4-tetrahydrobenzo[b][1 ,6Jnaph- 
thyridin-7-amine obtained in Reference Example 65, the title compound was obtained. 
20 1 H-NMR (DMSO-d 6 ) 5 2.41 (3H, s), 2.78 (2H, t, J = 6.0 Hz), 3.09 (2H, t, J = 6.0 Hz), 3.68 (2H, s). 7.58 (1 H, dd, J = 2.1, 
8.4 Hz), 7.66-7.85 (4H, m), 7.94 (1 H, s), 8.37 (1 H, s), 1 0.73 (1 H, s). 



25 4'-chloro-3-fluoro-N-(2-methyl-1 ,2,3,4-tetrahydrobenzo[b][1 ,6]naphthyridin-7-yl)[1 .1 '-biphenylH-carboxamide 



[1161] By operating in the same manner as in Example 1 and using 2-methyl-1 ,2,3,4-tetrahydrobenzo[b][1,6]naph- 
thyridin-7-amine obtained in Reference Example 65, the title compound was obtained. 
40 1H-NMR (DMSO-<j 6 ) 8 2.42 (3H, s), 2.80 (2H, t, J = 6.0 Hz), 3.09 (2H, t, J = 6.0 Hz), 3.70 (2H, s), 7.57 (2H, d, J = 8.7 
Hz), 7.67-7.85 (7H, m), 7.94 (1H, s), 8.40 (1H, s), 10.72 (1H, s). 
FABMS (pos) 446 [M+H]+ 

melting point: >220°C (decom p.) (crystallization solvent: ethyl acetate - isopropyl ether) 

45 Example 329 

4-hydroxy-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide 



Example 328 



[1160] 



30 



35 




[1162] 



50 



55 
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[1 163] By successively operating in the same manner as in Reference Example 4 and using N-[8-methyl-3-(1-pyrro- 
lidiny!methyl)-7-quino!inyl]acetamide obtained in Example 7, the title compound was obtained. A solution of the ob- 
tained oily substance (1.00 g, 4.14 mmol), 4-(chlorocarbonyl)phenyl acetate (905 mg, 4.56 mmol) and triethylamine 
(0.865 ml, 6.22 mmol) in tetrahydrofuran (20 ml) was stirred for 1 6 hrs. Ethyl acetate was added to the reaction solution, 
and the mixture was washed with aqueous potassium carbonate solution and saturated brine, and dried over anhydrous 
sodium sulfate. The solvent was concentrated under reduced pressure and the obtained residue was purified by alumina 
column chromatography (eluting solvent; ethyl acetate). To a mixed solution of the obtained solid (1 .24 g, 3.07 mmol) 
in tetrahydrofuran (15 ml)-methanol (15 ml) was added 1N aqueous sodium hydroxide solution and the mixture was 
stirred at room temperature for 16 hrs. The solvent was evaporated under reduced pressure and the residue was 
neutralized by adding 1 N hydrochloric acid. The resulting precipitate was washed with water, isopropanol and isopropyl 
ether to give the title compound (631 mg). 

1 H-NMR (DMSOd 6 ) 8 1.73 (4H, m), 2.50 (4H, m), 2.63 (3H, s), 3.81 (2H, s), 6.88 (2H, d, J » 8.4 Hz), 7.58 (1H, d, J = 
8.4 Hz), 7.78 (1 H, d, J = 8.4 Hz), 7.92 (2H, d, J = 8.4 Hz), 8.19 (1 H, d, J = 1 .8 Hz), 8.86 (1 H, d, J = 1 .8 Hz), 9.93 (1 H, 
s), 10.08 (1H, s). 

Example 330 

4-({[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyI]amino}carbonyl)phenyl propionate 
[1164] 




[1165] By operating in the same manner as in Example 1 and using 4-hydroxy-N-[8-methyl-3-(1-pyrrolidinylmethyl)- 
7-quinolinyi]benzamide obtained in Example 329, the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8 1 .67 (3H, t, J = 7.5 Hz), 1 .73 (4H, m), 2.50 (4H, m), 2.65 (5H, m), 3.81 (2H, s), 7.31 (2H, d, J = 
8.7 Hz), 7.59 (1 H,d, J = 8.4 Hz), 7.81 (1 H, d, J = 8.4 Hz), 8.08 (2H, d, J = 8.7 Hz), 8.21 (1 H, s), 8.88 (1 H , s), 10.24 (1 H, s). 
FABMS(DOS) 418[M+H]+ 

melting point: 146-147°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 331 

4-({[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]amino)carbonyl)phenyl butyrate 
[1166] 




[1 1 67] By operating in the same manner as in Example 1 and using 4-hydroxy-N-[8-methyl-3-(1 -pyrrolidinylmethyl)- 
7-quinolinyl]benzamide obtained in Example 329, the title compound was obtained. 

iH-NMR (DMSO-d 6 ) 8 1.00 (3H. t. J = 7.5 Hz), 1.71 (6H, m), 2.50 (4H, m), 2.59-2.65 (5H, m), 3.81 (2H, s), 7.30 (2H, 
d, J = 9.0 Hz), 7.59 (1 H, d, J = 9.0 Hz), 7.81 (1 H, d, J = 9.0 Hz), 8.09 (2H f d, J = 9.0 Hz), 8.21 (1 H, s), 8.88 (1 H, s), 
10.24 (1H, s). 
FABMS(pos) 432 [M+H]+ 

melting point: 156-158°C (crystallization solvent: ethyl acetate - isopropyl ether) 
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Example 332 

5-(4-chloropheny!)-N-[8-methy^ 
5 [1168] 



w 




15 [1169] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained 

1H-NMR (CDCI 3 ) 5: 1 .80 (4H, m) , 2.22 (2H, m) , 2.56 (6H, m), 2.73 (3H, s), 3.14 (2H, t, J=6.71 Hz) 3.79 (2H, s), 7.42 
(2H, d, J=8.55 Hz) 7.46 (1 H, s), 7.63 (1 H, d, J=8.8Hz), 7.92 (2H, d, J=8.55 Hz) 8.02 (1 H f d f J=1 .95 Hz) 8.06 (1 H, d, 
20 J=9.0Hz), 8.85 (1 H, d, J=1 .71 Hz) 

melting point: 173-174°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 333 

25 5-(4-fluorophenyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyll-5-oxopentanamide 
[1170] 



30 




[1171] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethy!)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

40 1H-NMR (CDCI3) 8: 1 .79 (4H, m), 2.23 (2H, m), 2.57 (6H, m), 2.73 (3H, s) f 3.1 5 (2H, t, J=6.71 Hz) 3.78 (2H, s), 7.12 
(2H, t, J=8.67 Hz) 7.48 (1 H, s), 7.64 (1 H, d, J=8.8Hz), 8.03 (4H, m), 8.85 (1H, d, J=1.95 Hz) 
melting point: 170-1 71 °C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 334 

45 

5-(4-fluorophenyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]pentanamide 
[1172] 

50 



55 




[1173] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinoiinyl]benzamide obtained in Example 93, the title compound was ob- 
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tained. 

1 H-NMR (CDCI3) 5: 1.76 (2H, m), 1. 88 (4H, m), 2.04 (3H, m), 2.50 (2H, t, J=6.7Hz), 2.67 (6H, m), 2.71 (3H, s), 3.91 
(2H, s), 6.97 (2H, t, J=8.7Hz), 7.15 (1H, m), 7.24 (1H, s), 7.67 (1H, d, J=8.8Hz), 8.10 (1H, d, J=9.1Hz), 8.16 (1H, s), 
8.88 (1H,d, J=1.9Hz). 

melting point: 137-138°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 335 

N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyQ-4-(3-oxobutyl)benzamide 



[1175] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCIg) 5: 1 .82 (4H, m), 2.17 (3H, s), 2.56 (4H, m), 2.80 (3H, s), 2.81 (2H, t, J=7.1 Hz), 2.99 (2H, t, J=7.3Hz), 
3.81 (2H, s), 7.34 (2H, d, J=8.1Hz), 7.69 (1H, d, J=8.8Hz), 7.87 (2H, ddd, J=8.2, 2.1, 1.9Hz), 7.94 (1H, s), 8.05 (1H, 
d, J=2.2Hz), 8.23 (1 H, d, J=8.8Hz), 8.88 (1 H, d, J=2.2Hz). 
melting point: 106-108°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 336 

N-[8-methyl-3-(1-pyrrolidinylmethy^ 



[1177] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl)benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 6: 1.82 (4H, m), 1.94 (3H, m), 2.20 (1H, m), 2.57 (4H, m), 2.81 (3H, s), 3.81 (2H, s). 3.95 (4H, m), 
4.42 (1H, m), 7.37 (2H, d, J=8.3Hz), 7.70 (1H, d, J=9.0Hz), 7.91 (2H, dt, J=8.4, 1.9Hz), 7.95 (1H, s), 8.06 (1H, d, 
J=2.2Hz), 8.23 (1 H, d, J=9.0Hz), 8.88 (1 H, d, J=2.4Hz). 
melting point: 102°C (crystallization solvent: ethyl. acetate - isopropyl ether) 



[1174] 




[1176] 
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Example 337 

N-[8-methyl-3-(1-pyrrolidinylm^ 
[1178] 




[1179] By successively operating in the same manner as in Reference Example 4 and Example 1 and using 4-bro- 
mo-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyi]benzamide obtained in Example 93, the title compound was ob- 
tained. 

1 H-NMR (CDCI 3 ) 8: 1.82 (4H, m), 2.12 (2H, m), 2.57 (4H, m), 2.82 (3H, s), 3.82 (2H, s), 3.85 (6H, m), 3.88 (2H, s), 
7.37 (2H, d, J=8.4Hz), 7.71 (1 H, d, J=9.2Hz), 7.94 (2H f d, J=8.4Hz), 8.07 (1 H, d, J=2.2Hz), 8.23 (1 H, d, J=9.2Hz), 8.90 
(1H, d, J=2.2Hz). 

melting point: 142-143°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 338 

N-{8-methyl-3-[(4-methylpiperazin-1-yl)methyl]-7-quinolinyl}-4-(2-oxopentyl)benzamide 
[1180] 




[1181] By operating in the same manner as in Example 1 and using 8-methyl-3-[(4-methylpiperazin-1-yl)methyl]- 
7-quinolinamine obtained in Reference Example 87, the title compound was obtained. 

1 H-NMR (CDCI 3 ) 5: 0.91 (3H,t, J=7.3Hz), 1.61 (2H, m), 2.29 (3H, s), 2.46 (2H, t, J=7.3Hz), 2.51 (8H, m), 2.81 (3H, s), 
3.70 (2H, s), 3.79 (2H, s), 7.36 (2H, d, J=8.1Hz), 7.70 (1 H, d, J=8.8Hz), 7.92 (2H, d, J=8.1Hz), 7.94 (1H, s), 8.02 (1 H, 
d, J=2.0Hz), 8.24 (1 H, d, J=9.0Hz), 8.89 (1 H, d, J=2.0Hz). 
melting point: 177°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 339 

4-butoxy-2-fluoro-N-{8-methyl~3-[(4-methylpiperazin-1-yl)methyl]-7-quinolinyl}benzamide 
[1182] 




[1183] By operating in the same manner as in Example 1 and using 8-methyl-3-[(4-methylpiperazin-1-yl)methy!]- 
7-quinolinamine obtained in Reference Example 87, the title compound was obtained. 



230 



EP 1 447 402 A1 



1 H-NMR (CDCI 3 ) 5: 1.00 (3H, t, J=7.3Hz), 1.52 (2H, m), 1.81 (2H, m), 2.29 (3H, s), 2.51 (8H, m), 2.82 (3H f s), 3.69 
(2H, s) t 4.04 (2H, t, J=6.5Hz), 6.71 (1H, dd, J=14.7, 2.2Hz), 6.85 (1H f dd, J=8.8, 2.4Hz), 7.69 (1H, d, J=8.8Hz), 8.01 
(1 H, d, J=2.2Hz), 8. 1 8 (1 H, m) f 8.38 (1 H, d, J=8.8Hz), 8.65 (1 H, d, J=1 7.6Hz) t 8.88 (1 H, d, J=2.2Hz). 
melting point: 155°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Example 340 

4-butoxy-N48-methyl-3-[(4-methylpiperazin-1-yl)methyl]-7-quinolinyl}benzarnide 
[1184] 




[1185] By operating in the same manner as in Example 1 and using 8-methyl-3-[(4-methylpiperazin-1-yl)methyl]- 
7-quinolinamine obtained in Reference Example 87, the title compound was obtained. 

*H-NMR (CDCI3) 5: 1.00 (3H, t, J=7.3Hz), 1.53 (2H, m), 1.82 (2H, m), 2.29 (3H, s), 2.51 (8H, m), 2.81 (3H, s), 3.69 
(2H, s), 4.05 (2H, t, J=6.5Hz), 7.00 (2H, m), 7.69 (1 H f d, J=8.8Hz), 7.90 (3H, m), 8.02 (1 H, d, J=2.2Hz), 8.26 (1 H, d, 
J=9.0Hz), 8.88 (1H, d, J=2.2Hz). 

melting point: 145°C (crystallization solvent: ethyl acetate - isopropyl ether) 
Example 341 

N-{8-methyl-3-[(4-methylpiperazin-1-yl)methyl]-7-<?uinolinyl}-4-pentylbenzamide 
[1186] 




[1187] By operating in the same manner as in Example 1 and using 8-methyl-3-[(4-methylpiperazin-1-yl)methyl]- 
7-quinolinamine obtained in Reference Example 87, the title compound was obtained. 

1 H-NMR (CDCI3) 8: 0.91 (3H, m), 1.34 (4H, m), 1.66 (2H, m), 2.29 (3H, s), 2.50 (8H, m), 2.70 (2H, m), 2.81 (3H, s), 3. 
69 (2H, s), 7. 33 (2H, d, J=8. 6Hz) , 7.70 (1 H, d, J=8.8Hz), 7.87 (2H, m), 7.95 (1 H, s), 8.02 (1 H, d, J=2.2Hz), 8.27 (1 H, 
d, J=8.8Hz), 8.89 (1 H, d, J=2.2Hz). 

melting point: 128°C (crystallization solvent: ethyl acetate - isopropyl ether) 

Formulation Example 1 

[1188] 



(1) 


compound obtained in Example 8 


50 mg 


(2) 


lactose 


34 mg 


(3) 


cornstarch 


10.6 mg 


(4) 


cornstarch (paste) 


5mg 


(5) 


magnesium stearate 


0.4 mg 


(6) 


carboxymethyl cellulose calcium 


20 mg 
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(continued) 



total 



120 mg 



[1189] According to conventional methods, the above-mentioned (1)-(6) were mixed and punched by a tableting 
machine to give tablets. 



Reference Example 1-1 Amplification of rat SLC-1 receptor cDNA by PCR method using cDNA derived from rat brain 

[1 1 90] Using poly (A) + RN A derived from rat brain (Clontech) as a template and a random primer, reverse-transcrip- 
tion reaction was carried out. For the reverse-transcription reaction, a reagent of TaKaRa RNA PCR ver. 2 kit was used. 
Using this reverse-transcription product as a template and synthetic DNA primers of SEQ Nos:1 and 2, amplification 
was performed by the PCR method. The synthetic DNA primers were constructed such that the gene in the region to 
be translated into the receptor protein could be amplified, during which restriction enzyme recognizing sequences of 
restriction enzyme Sal I and restriction enzyme Spe I were added to the 5' side and 3' side, respectively, so that a base 
sequence recognized by the restriction enzyme Sal I would be added to the 5* side of the gene and a base sequence 
recognized by the restriction enzyme Spe I would be added to the 3' side of the gene. The composition of the reaction 
mixture was cDNA template 5 uJ, each synthetic DNA primer 0.4 u.M, 0.25 mM dNTPs, pfu (Stratagene) DNA polymerase 
0.5 \l\ and buffer annexed to the enzyme, with the total reaction volume of 50 uJ. For amplification cycle, Thermal Cycler 
(Perkins Elmer) was used. After heating at 94 °C for 60 seconds, a cycle of heating at 94 °C for 60 seconds, at 60 °C 
for 30 seconds, and at 72 °C for 1 50 seconds was repeated 35 times, and the mixture was finally reacted at 72 °C for 
1 0 minutes. The amplified product was confirmed by ethidium bromide staining after 0.8% agarose gel electrophoresis. 



Reference Example 1-2 Subcloning of PCR product to plasmid vector and confirmation of amplified cDNA sequence 
by decoding base sequence of insert cDNA 



[1191] The reaction product after PCR conducted in Reference Example 1-1 was separated using 0.8% low melting 
point agarose gel and the band was excised with a razor, and subjected to minimization, phenol extraction, phenol- 
chloroform extraction and ethanol precipitation to recover DNA. According to the direction of PCR-Script ™ Amp SK 
(+) cloning kit (Stratagene) , the recovered DNA was subcloned to plasmid vector pCR-Script Amp SK(+). This was 
introduced into Escherichia coli XL-1 Blue (Stratagene) to allow transformation, after which clones containing cDNA 
insert fragment were selected in an LB agar medium containing ampicillin and X-gal, separated using a sterile toothpick 
for white clones to give transformant 5. coli XL-1 Blue/rat SLC-1 . The respective clones were cultured overnight in an 
LB medium containing ampicillin, and using QIA prep8 mini prep (QIAGEN), plasmid DNAs were prepared. A part of 
the prepared DNAs was cleaved with restriction enzymes Sal I and Spe I to confirm the size of the inserted receptor 
cDNA fragment. The reaction for determination of the base sequence was carried out using DyeDeoxy Terminator 
Cycle Sequence Kit (Perkins Elmer), and decoded using a fluorescence automatic DNA sequencer. The sequences 
of the obtained three clones were analyzed and confirmed to be identical with the gene sequence consisting of a cDNA 
sequence (Lakaye, B. et al. Biochim. Biophys. Acta , Vol. 1 401 , pp. 21 6-220 (1 998), accession No. AF08650) encoding 
rat SLC-1 protein (SEQ No3) whose full length sequence had been reported, a Sal I recognizing sequence added on 
the 5' side and a Spe I recognizing sequence added on the 3* side (SEQ No:4). 



Reference Example 1-3 Preparation of rat SLC-1 expression CHO cell 



[1192] From a clone of E. coli transformed with a plasmid incorporating a gene encoding a full length amino acid 
sequence of rat brain derived SLC-1 and having a Sal I recognizing sequence added on the 5* side and a Spe I rec- 
ognizing sequence added on the 3' side, whose sequence was confirmed in Reference Example 1-2, a plasmid was 
prepared using Plasmid Midi Kit (QIAGEN) and cleaved with restriction enzymes Sal I and Spe I to excise an insert. 
The insert DNA was recovered by excising, after electrophoresis, from agarose gel with a razor and applying minimi- 
zation, phenol extraction, phenol-chloroform extraction and ethanol precipitation. This insert DNA was added to animal 
cell expression vector plasmid pAKKO-111H (vector plasmid identical with pAKK01.11H described in Hinuma, S. et 
al. Biochim. Biophys. Acta , Vol. 1219, pp. 251-259 (1994)) cleaved with Sal I and Spe I and ligated using T4 ligase 
(Takara Shuzo Co.) to construct protein expression plasmid pAKKO-SLC-1. 

[1193] E coli DH5 (TOYOBO) transformed with pAKKO-SLC-1 was cultured and plasmid DNA of pAKKO-SLC-1 
was prepared using Plasmid Midi Kit (QIAGEN). This was introduced into CHO dhfr cell using CellPhect Transfection 
Kit (Amersham Pharmacia Biotech) and in accordance with the attached protocol. DNA (10 ng) was prepared into a 
coprecipitation suspension with calcium phosphate and added into a 10 cm dish inoculated with 5 x 10 5 or 1 x 10 6 
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CHO dhfr cells 24 hours before. The cells were cultured in an MEM a medium containing 10% fetal bovine serum for 
one day, passaged and cultured in a nucleic acid-free MEM a medium (selection medium) containing 10% dialyzed 
fetal bovine serum. 56 clones of transformed cell colonies, which were SLC-1 expression CHO cells grown in the 
selection medium, were selected. 

5 

Reference Example 1-4 Selection of CHO/SLC-1 cell line with high expression amount of full length rat SLC-1 receptor 
protein mRNA 

[1194] The expression amount of full length rat SLC-1 receptor protein mRNA by 56 clones of CHO/SLC-1 cell line 
10 established in Reference Example 1 -3 was measured as in the following using Cytostar T Plate (Amersham Pharmacia 

Biotech) and in accordance with the attached protocol. Each clone of the CHO/SLC-1 cell line was inoculated to each 

well of Cytostar T Plate at 2.5 x 1 0 4 , cultured for 24 hours and fixed with 1 0% formalin. After 0.25% Triton X-1 00 was 

added to each well to enhance permeability of the ceils, riboprobe of 35 S labeled SEQ No:5 was added for hybridization. 

RNase A (20 mg/ml) was added to each well to digest free riboprobe. The plate was washed thoroughly and the 
15 radioactivity of the hybridized riboprobe was measured on Topcounter. The cell strain having high radioactivity showed 

higher expression amount of mRNA. Of the three clones showing high mRNA expression amount, particularly clone 

No. 44 was used mainly. 

Reference Example 1-5 Isolation of plasmid containing human SLC-1 cDNA 

20 

[1195] According to the manual attached to Genetrapper cDNA positive selection system (GIBCOBRL) and using 
phage F1 endonuclease, nick was inserted into cDNA derived from human fetal brain library (SUPERSCRIPT m cDNA 
Library; GIBCOBRL) and digested with Escherichia coli exonuclease III to prepare a single strand cDNA derived from 
human fetal brain library. 

25 [1 196] Using Terminal Deoxynucleotidyl Transferase, biotin-14-dCTP was added to the 3* terminal of the synthetic 
oligonucleotide (corresponding to 1 434-1 451 of accession No. U71 092) of SEQ No:6 prepared based on the report of 
Kolakowski Jr. et al. (Kolakowski Jr., et al (1 996) FEBS Lett . Vol. 398, pp. 253-258), whereby biotinylated oligonucleotide 
was prepared. The composition of the reaction mixture and reaction time followed the manual. 
[1 197] Single strand cDNA library (4 ug) derived from human fetal brain was kept at 95°C for 1 min and rapidly cooled 

30 on ice. Biotinylated oligonucleotide (20 ng) was added and the mixture was hybridized in the accompanying hybridi- 
zation buffer at 37°C for 1 hr. Streptavidin beads were added and single strand cDNA derived from human fetal brain 
hybridized to biotinylated oligonucleotide was isolated using MAGNA-SEP Magnetic Particle Separator (GIBCOBRL). 
Using synthetic oligonucleotide (50 ng, corresponding to 1011-1028 of accession No. U71092) of SEQ No:7 prepared 
according to the report of Kolakowski Jr. et al. (Kolakowski Jr., et al (1996) FEBS Lett. Vol. 398, pp. 253-258) as a 

35 primer, a complementary chain was synthesized according to the manual to give a double strand plasmid. 

Reference Example 1-6 Determination of base sequence of plasmid containing isolated human SLC-1 cDNA. 

[1198] The plasmid obtained in Reference Example 1 -5 was introduced into ELECTROMAX ™ DH1 0B ™ Cells by 
40 electroporation method to allow transformation, after which clones containing cDNA insert fragment were selected in 
an LB agar medium containing ampiciitin and X-gal and separated using a sterile toothpick for white clones to give 
transformant £ coli DH10B/hSLC-1 . The respective clones were cultured overnight in an LB medium containing amp- 
icillin, and using QIA prep8 mini prep (QIAGEN), the plasmid DNA was purified. The reaction for determination of the 
base sequence was carried out using DyeDeoxy Terminator Cycle Sequence Kit (Perkins Elmer), and decoded using 
45 a fluorescence automatic DNA sequencer. As a result, the sequence depicted in SEQ No:8 was obtained. The amino 
acid sequence (SEQ No:9) encoded by the obtained base sequence was different from the human SLC-1 amino acid 
sequence as the sequence deduced from rat SLC-1 based on the human chromosomal DNA sequence (accession 
number:Z86090) containing the sequence of human SLC-1, in a report by Lakaye et al. (Lakaye, B. et al. (1998) Bio- 
chem. Biophys. Acta , vol. 1401 , pp. 21 6-220) in that the presence of the initiating codon ATG on mRNA was indicated 
so at 69 and 64 ami no acids further upstream of the deduced sequence, A transformant Escherichia coiiDH 1 0B/phSLC1 L8 
obtained using a plasmid containing DNA encoding this sequence was deposited at IFO. 

Reference Example 1-7 Amplification of human SLC-1cDNA by PCR method using cDNA derived from human fetal 
brain 

55 

[1199] Using, as a template, the plasmid containing human SLC-1 DNA sequence cloned by the gene-trap method, 
synthetic DNA primers of SEQ Nos:10 and 11 and synthetic DNA primers of SEQ Nos:12 and 13, amplification was 
conducted by the PCR method. The amplified DNA of the former was named human SLC-1 (S) and the amplified DNA 
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of the latter was named human SLC-1 (L). The synthetic DNA primers were constructed such that the gene of the region 
to be translated into the receptor protein was amplified, during which restriction enzyme recognizing sequences of 
restriction enzyme Sal I and restriction enzyme Spe I were added to the 5' side and 3' side, respectively, so that a base 
sequence recognized by the restriction enzyme Sal I would be added to the 5' side of the gene and a base sequence 

5 recognized by the restriction enzyme Spe I would be added to the 3' side of the gene. The composition of the reaction 
mixture for human SLC-1 (S) amplification was plasmid template (5 uJ) containing human SLC-1 DNA sequence, each 
synthetic DNA primer (0.4 u,M), dNTPs(0.2 mM), pfuDNA polymerase (0.5 uJ) and buffer annexed to the enzyme, with 
the total reaction volume of 50 ul For amplification cycle, Thermal Cycler (Perkins Elmer) was used. After heating at 
94°C for 60 seconds, a cycle of heating at 94°C for 60 seconds, at 57°C for 60 seconds, and at 72°C for 1 50 seconds 

10 was repeated 25 times, and the mixture was finally incubated at 72°C for 1 0 minutes. The composition of the reaction 
mixture for human SLC-1 (L) amplification was plasmid template (5 uJ) containing human SLC-1 DNA sequence, each 
synthetic DNA primer (0.4 u.M), dNTPs (0.2 mM), pfuDNA polymerase (0.5 ul) and buffer annexed to the enzyme, with 
the total reaction volume of 50 jil. For amplification cycle, Thermal Cycler (Perkins Elmer) was used. After heating at 
94°C for 60 seconds, a cycle of heating at 94°C for 60 seconds, at 60°C for 60 seconds, and at 72°C for 3 min was 

15 repeated 25 times, and the mixture was finally incubated at 72°C for 1 0 minutes. The amplified product was confirmed 
by ethidium bromide staining after 0.8% agarose gel electrophoresis. 

Reference Example 1-8 Subcloning of PCR product to plasmid vector and confirmation of amplified cDNA sequence 
by decoding base sequence of insert cDNA 

20 

[1200] The reaction product after PCR conducted in Reference Example 1-7 was separated using 0.8% low melting 
point agarose gel and the band region was excised with a razor, and subjected to minimization, phenol extraction, 
phenol-chloroform extraction and ethanol precipitation to recover DNA. According to the direction of PCR-Script™ Amp 
SK( + ) cloning kit (Stratagene), the recovered DNA was subcloned to plasmid vector pCR-Script Amp SK(+). This was 

25 introduced into Escherichia coli DH5 a competent cell (TOYOBO) to allow transformation, after which clones containing 
cDNA insert fragment were selected in an LB agar medium containing ampicillin and X-gal, separated using a sterile 
toothpick for white clones to give transformant £ coli DH5 a/hSLC-1 (S) of human SLC-1 (S) and transformant E. coli 
DH5 a/hSLC-1(L) of human SLC-1 (L). The respective clones were cultured overnight in an LB medium containing 
ampicillin, and using QIA prep8 mini prep (QIAGEN), the plasmid DNA was prepared. A part of the prepared DNA was 

30 cleaved with restriction enzymes Sal I and Spe I to confirm the size of the inserted receptor cDNA fragment The 
reaction for determination of the base sequence was carried out using DyeDeoxy Terminator Cycle Sequence Kit 
(Perkins Elmer), and decoded using a fluorescence automatic DNA sequencer. The sequences of the obtained clones 
were respectively identical with the DNA sequence (SEQ No:14) to be amplified using synthetic DNA primers of SEQ 
Nos:10 and 11 and DNA sequence (SEQ No:1 5) to be amplified using synthetic DNA primers of SEQ Nos: 12 and 13, 

35 with human SLC-1 gene as a template. 

Reference Example 1-9 Preparation of human SLC-1 (S) expression CHO cell and human SLC-1 (L) expression CHO 
cell 

40 [1201] From a clone of E. coli transformed with a plasmid incorporating human SLC-1 (S) and human SLC-1 (L), 
whose sequences were confirmed in Reference Example 1 -8, a plasmid was prepared using Plasmid Midi Kit (QIAGEN) 
and cleaved with restriction enzymes Sal I and Spe I to excise an insert. The insert DNA was recovered by cutting out, 
after electrophoresis, from agarose gel with a razor and applying minimization, phenol extraction, phenol-chloroform 
extraction and ethanol precipitation. This insert DNA was added to animal cell expression vector plasmid pAKKO-11 1 H 

45 (vector plasmid identical with pAKK01.11H described in Hinuma, S. et al. Biochim. Biophys. Acta , Vol. 1219, pp. 
251 -259 (1 994)) cleaved with Sal I and Spe I and ligated using T4 ligase (Takara Shuzo Co.) to respectively construct 
protein expression plasmids pAKKO-hSLC-1 (S) and PAKKO-hSLC-1 (L). 

[1202] E. coli DH5 a (TOYOBO) transformed with pAKKO-hSLC-l(S) and pAKKO-hSLC-1 (L) was cultured and, 
using Plasmid Midi Kit (QIAGEN), plasmid DNAs of pAKKO-hSLC-1 (S) and pAKKO-hSLC-1 (L) were prepared. These 

50 were introduced into CHO dhfr cells using CellPhect Transfection Kit (Amersham Pharmacia Biotech) in accordance 
with the attached protocol. DNA (10 ng) was prepared into a coprecipitation suspension with calcium phosphate and 
added into a 10 cm dish inoculated with 5 x 10 5 or 1 x 10 6 CHO dhfr cells 24 hours before. The cells were cultured in 
an MEM a medium containing 1 0% fetal bovine serum for one day, passaged and cultured in a nucleic acid-free MEM 
a medium (selection medium) containing 10% dialyzed fetal bovine serum. 56 clones of transformed cell colonies, 

55 which were human SLC-1 (S) gene introduced CHO cells, and 61 clones of transformed cell colonies, which were 
human SLC-1 (L) gene introduced CHO cells, grew in the selection medium and were selected. 
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Reference Example 1-10 Selection of gene introduced ceil line with high expression amount of human SLC-1 (S) 
mRNA and human SLC-1 (L) mRNA 

[1203] The expression amount of mRNA of 56 clones of CHO/hSLC-1 (S) cell line and 61 clones of CHO/hSLC-1 (L) 
£ cell line established in Reference Example 1-9 was measured as in the following using Cytostar T Plate (Amersham 
Pharmacia Biotech) and in accordance with the attached protocol. Each clone of the CHO/hSLC-1(S) cell line and 
CHO/hSLC-1 (L) cell line was inoculated to each well of Cytostar T Plate at 2.5 x 1 0 4 , cultured for 24 hours and fixed 
with 1 0% formalin. After adding 0.25% Triton X-1 00 to each well to enhance permeability of the cells, riboprobe of ^S 
labeled SEQ No:16 was added for hybridization. RNase A (20 mg/ml) was added to each well to digest free riboprobe. 
10 The plate was washed thoroughly and the radioactivity of the hybridized riboprobe was measured on Topcounter. The 
cell strain having high radioactivity showed higher expression amount of mRNA. Of the 7 clones showing high mRNA 
expression amount, particularly clone No. 57 was used mainly. 

Experimental Example 1 Determination of antagonistic activity of test compound using GTP yS binding assay 

15 

[1204] Using human SLC-1 expression CHO cell clone 57 obtained in Reference Example 1-10 and rat SLC-1 ex- 
pression CHO cell clone 44 obtained in Reference Example 1-4, membrane fractions were prepared by the following 
method. In phosphate buffered saline (pH 7.4) supplemented with 5 mM EDTA (ethylenediamine tetraacetic acid) were 
suspended human and rat SLC-1 expression CHO cells (1x10 s ) and centrifuged. Homogenate buffer (10 ml, 10 mM 

20 NaHC0 3 , 5 mM EDTA, pH 7.5) was added to the pellets of the cells and, using Polytron Homogeniser, the mixture was 
homogenated. The supernatant obtained after centrifugation at 400xg for 15 min was further centrifuged at 100,000xg 
for 1 hr to give precipitate of the membrane fraction. The precipitate was suspended in 2 ml of an assay buffer [50 mM 
Tris-HCI(pH7.5) ,1 mM EDTA, 0.1 % BSA (bovine serum albumin), 1 0 mM MgC^, 1 00 mM NaCI, 1 jaM GDP (guanosine 
5'<iiphosphate), 0.25 mM PMSF (phenylmethylsulfonylfluoride), 1 mg/ml pepstatin, 20 mg/ml leupeptin, 1 0 mg/ml phos- 

25 phoramidon] and centrifuged at 100,000xg for 1 hr. The membrane fraction recovered as precipitate was suspended 
again in 20 ml of an assay buffer, and after dispensing, preserved at -80°C and used upon thawing each time when in 
use. 

[1205] The antagonistic activity of the test compound was determined as follows. The SLC-1 expression CHO cell 
membrane fraction (171 ul) diluted with an assay buffer was dispensed to a polypropylene 96 well plate and 3x1 0" 10 

30 M MCH (2 ul) diluted with DMSO solution, test compound solution (2 diluted to various concentrations and [^S] 
-Guanosine5'-(7-thio)triphosphate (25 ul, Daiichi Pure Chemicals Co., Ltd.) were respectively added (cell membrane 
final concentration: 20 ng/ml, [ 35 S]-Guanosine 5'-(rthio)triphosphate final concentration: 0.33 nM). The reaction mix- 
ture was reacted at 25°C for 1 hr with stirring, suction filtered with a glass filter (GF-C) and washed 3 times with a wash 
solution (300 |xl, 50 mM Tris-HCl buffer, pH 7.5). Liquid scintillator (50 ml) was added to the glass Filter and the residual 

35 radioactivity was determined by a liquid scintillation counter. 

Binding inhibition (%) = (radioactivity upon addition of compound and MCH - radioactivity upon addition of 
4Q DMSO solution)/(radioactivity upon addition of MCH - radioactivity upon addition of DMSO solution) x 100 

[1206] From the binding inhibition (%), ICso of the compound was calculated. The results are shown in the following. 



Compound No. 


Inhibitory activity (IC^: nM) 


Example 8 


6 



Experimental Example 2 Evaluation of antidepressive action by forced swim test 

so [1207] By performing a forced swim test using SD (Sprague Dawley) rats (seven-week-old, mate, body weight 
233.3-266.9 g, purchased from Japan Clea), the antidepressive action of the compound of the present invention was 
evaluated. 

[1208] First, a suspension of the compound of Example 19 in 0.5% methyl cellulose was orally administered to SD 
rats (n=10) (compound dose: 3 mg/kg body weight). Thirty minutes later, the rats were placed in a pipe (diameter 21 
55 cm, height 50 cm) made of Plexiglass (trade name, made by Rohm & Haas, U.S.A.) containing tap water (water tem- 
perature 25±2°C, 30cm deep). Immobility time of the rats for five minutes thereafter was measured using a digital video 
camera. 

[1209] In addition, 0.5% methyl cellulose suspension without the compound was orally administered to SD rats 
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(n=10), and the rats were subjected the forced swim test in the same manner as above and taken as a control group. 
[1210] As a result, the immobility time (seconds, mean ± standard deviation) of the rats of the compound adminis- 
tration group and control group was 1 5.93 ± 5.62 and 30.86 ± 8.71 , respectively, and the immobility time was shortened 
in the compound administration group. In other words, it was clarified that the compound of the present invention has 
5 a superior antidepressive action. 

Industrial Applicability 

[1211] The compound of the present invention has a superior MCH receptor antagonistic action and is useful as an 
10 agent for the prophylaxis or treatment of obesity and the like. 
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SEQUENCE LISTING 
<1I0> Takeda Chenica) Industries. Lid. 
<1 20> Quinol i ne Conpounds 
<I30> 2975WJ0P 
<I50> JP 2001-327924 
<I51> 2001-10-25 
<J50> JP 2002-163239 
<I5I> 2002-06-04 
<I60> 16 
<2I0> I 
<2ll> 32 
<2I2> DNA 

<2I3> Artificial Sequence 

<220> 

<223> 

<400> 1 

glcgacalgg atclgcaaac cicgltgclg tg 32 
<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 2 

aclagltcag glgcctttgc tttctgtcct ct 32 
<210> 3 
<2II> 353 
<2I2> PRT 
<2I3> Rat 
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<400> 3 

Met Asp Leu Gin Thr Ser Leu Leu Ser Thr Gly Pro Asn Ala Ser Asn 

1 5 10 15 

lie Ser Asp Gly Gin Asp Asn Leu Thr Leu Pro Gly Ser Pro Pro Arg 

20 25 30 

Thr Gly Ser Val Ser Tvr He Asn He tie Met Pro Ser Val Phe Gly 

35 40 45 

Thr He Cys Leu Leu Gly He Val Gly Asn Ser Thr Val He Phe Ala 

50 55 60 

Val Val Lys Lys Ser Lys Leu His Trp Cys Ser Asn Vat Pro Asp He 
65 70 75 80 

Phe He He Asn Leu Ser Vat Val Asp Leu Leu Phe Leu Leu Cly Met 

85 90 95 

Pro Phe Met He His Gin Leu Met Gly Asn Gly Val Trp His Phe Gly 

100 J05 HO 

GIu Thr Met Cys Thr Leu .He Thr Ala Met Asp Ala Asn Ser Gin Phe 

115 120 125 

Thr Ser Thr Tyr He Leu Thr Ala Met Thr lie Asp Arg Tyr Leu Ala 

J30 135 1« 

Thr Val His Pro lie Ser Ser Thr Lys Phe Arg Lys Pro Ser Mel Ala 
,45 150 155 160 

Thr Leu Val He Cys Leu Leu Trp Ala Leu Ser Phe He Ser He Thr 

165 170 175 

Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe Pro Gly Gly Ala Val 

180 185 190 

Gly Cys Gly He Arg Leu Pro Asn Pro Asp thr Asp Leu Tyr Trp Phe 

195 200 205 

Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu Pro Phe Val Val He 
210 215 220 
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Tbr Ala Ala Tyr Val Lys lie Leu Gin Arg Mel Thr Ser Ser Val Ala 
225 230 235 240 

Pro Ala Ser Gin Arg Ser He Arg Leu Arg Thr Lys Arg Val Thr Arg 

245 250 255 

Thr Ala He Ala He Cys Leu Val Phe Phe Val Cys Trp Ala Pro Tyr 

260 265 270 

Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser Arg Pro Thr Leu Tbr 

275 280 285 

Pbe Val Tyr Leu Tyr Asn Ala Ala lie Ser Leu Gly Tyr Ala Asn Ser 

290 295 300 

Cys Leu Asn Pro Phe Val Tyr He Val Leu Cys Glu Thr Phe Arg Lys 
305 310 315 320 

Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin Gly Gin Leu Arg Thr 

325 330 335 

Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg Thr Glu Ser LysGly 
340 345 350 

Tbr 

<210> 4 
<211> 1074 
<212> DNA 
<213> Rat 
<400> 4 

gtcgacalgg alclgcaaac ctcgttgclg tccactggcc ccaaigccag caacalclcc 60 
galggccagg alaatclcac atlgccgggg.tcacclcclc gcacagggag tgtctcclac. 120 
atcaacatca ttatgcctlc cgtgtttggl accatclglc icclgggcat cgtgggaaac 180 
tccacggtca Ictllgclgl ggigaagaag Iccaagctacaclggtgcag caacglcccc 240 
gacatclica Icalcaacct ctctgtggtg gatclgctct Icdgctggg catgcctltc 300 
algatccacc agctcalggg gaacggcglc IggcactUg gggaaaccal gtgcaccclc 360 
atcacagcca iggacgccaa caglcagllc aclagcacct acalcclgac igccatgacc 420 
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allgaccgcl acltggccac cglccacccc atclcctcca ccaagtlccg gaagccctcc 480 
atggccaccc Igglgalctg cctcctglgg gcgclclcct tcatcagtat cacccclglg 540 
Iggctctacg ccaggctcat tcccltccca ggggglgctg tgggctglgg calccgcclg 600 
ccaaacccgg acaclgacct ctactggUc actclgtacc agtttttcct ggcctttgcc 660 
cltccglltg iggtcattac cgccgcalac gtgaaaalac tacagcgcat gacgtcttcg 720 
glggccccag cclcccaacg cagcatccgg cttcggacaa agagggtgac ccgcacggcc 780 
attgccatct glclggtclt ctttgtgtgc tgggcaccct aclatglgct gcagctgacc 840 
cagctgtcca tcagccgccc gaccclcacg Utglctact Igtacaacgc ggccatcagc 900 
tlgggctatg ctaacagctg cclgaacccc ttlgtglaca tagtgctctg tgagaccltl 960 
cgaaaacgcl tggtgttglc aglgaagcct gcagcccagg ggcagctccg cacgglcagc I020 
aacgctcaga cagctgalga ggagaggaca gaaagcaaag gcacctgaac tagt 1074 
<2l0> 5 
<2I l> 262 
<212> RNA 
<2l3> Rat 
<400> 5 

gcgaauuggg uaccgggccc ccccucgagg ucgacgguau cgauaagcuu gauaucgaau 60 
uccugcagcc cgggggaucc gcccacuagu ucaggugccu uugcuuucug uccucuccuc 120 
aucagcuguc ugagcguugc ugaccgugcg gagcugcccc ugggcugcag gcuucacuga 180 
caacaccaag cguuuucgaa aggucucaca gagcacaaug uacacaaagg gguucaggca 240 
gcuguuagca uagcccaagc ug 262 
<210> 6 
<21I> 18 
<2I2> DNA 

<2I3> Artificial Sequence 

<220> 

<223> 

<400> 6 

caacagctgc ctcaaccc 18 
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<2l0> 7 
<2il> 18 
<212> DMA 

<2l3> Artificial Seauence 

<220> 

<223> 

<400> 7 

cctggtgatc tgcctcct 18 

<210> 8 

<211> 1275 

<212> DNA 

<2)3> Human 

<400> 8 

taggtgatgl cagtgggagc catgaagaag ggagtgggga gggcagttgg gctlggaggc 60 
ggcagcggct gccaggctac ggaggaagac cccctlccca actgcggggc ttgcgctccg 120 
ggacaagglg gcaggcgclg gaggctgccg cagcctgcgt gggtggaggg gagctcagct 180 
cggltglgggagcaggcgac cggcactggc tggalggacc Iggaagcctc gctgclgccc 240 
actgglccca acgccagcaa cacclctgal ggccccgala acclcacttc ggcaggalca 300 
cclcclcgca cggggagcat clcclacalc aacalcatca tgcctlcggi gltcggcacc 360 
alclgcctcc Igggcalcal cgggaaclcc acgglcatct tcgcggtcgi gaagaaglcc 420 
aagclgcad ggtgcaacaa cgtccccgac alcttcatca tcaacclctc ggtag(agat 480 
clcctctllc icctgggcat gcccltcalg atccaccagc tcatgggcaa Igggglgtgg 540 
caclttgggg agaccatgtg caccctcatc acggccalgg algccaatag tcagttcacc 600 
agcacctaca Icclgaccgc catggccalt gaccgctacc tggccactgt ccaccccalc 660 
tctlccacga agltccggaa gccctclgtg gccaccclgg tgatctgccl cclglgggcc 720 
clclccllca tcagcatcac ccclgtglgg clgtatgcca gaclcalccc cttcccagga 780 
ggtgcaglgg gclgcggcal acgcctgccc aacccagaca ctgacctcla clggUcacc 840 
ctglaccagl Ullcctggc clttgccclg ccllltgtgg tcatcacagc cgcalacgtg 900 
aggatcclgc agcgca.lgac gtcclcagtg gcccccgcct cccagcgcag catccggclg 960 
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cggacaaaga gggtgacccg cacagccalc gccalctglc Iggtcltttt igtgtgclgg J020 
gcaccclact algtgclaca gclgacccag itgtccatca gccgcccgac cctcacclit 1080 
gtctactlal acaatgcggc catcagcttg ggctatgcca acagctgccl caaccccltl 1140 
gtgtacatcg tgctctgtga gacgltccgc aaacgcttgg tcctgtcggt gaagcctgca 1200 
gcccaggggc agcttcgcgc tgtcagcaac gclcagacgg clgacgagga gaggacagaa 1260 
agcaaaggca cctga 
<2I0> 9 
<2ll> 422 
<212> PRT 
<213> Human 
<400> 9 

Met Ser Val Gly Ala MeT Lys Lys Gly Val .Gly Arg Ala Val Gly Leu 
15 10 15 

Gly Gly Gly Ser Cly Cys. Gin Ala, Thr Glu Glu Asp Pro Leu .Pro Asn 

20 25 30 

Cys Gly Ala Cys Ala Pro Gly Gin Gly Gly Arg Arg Trp Arg Leu Pro 

35 .40 45 

Gin Pro Ala Trp Yal Glu Gly Ser Ser Ala Arg Leu Trp Glu Gin Ala 

50 55 60 

Thr Gly Thr Gly Trp MeT Asp Leu Glu Ala Ser Leu Leu Pro Thr Gly 
65 70 75 80 

Pro Asn Ala Ser Asn Thr Ser Asp Gly Pro Asp Asn Leu Thr Ser Ala 

85 90 95 

Gly Ser Pro Pro Arg Thr Gly Ser lie Ser Tyr lie Asn lie lie MeT 

100 105 HO 

Pro Ser Val Phe Gly Thr He Cys Leu Leu Gly He He Gly Asn Ser 

115 120 125 

Thr Val He Phe Ala Val Val Lys Lys Ser Lys Leu His Trp Cys Asn 
130 135 140 
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Asn Val Pro Asp He The He We Asn Leu Ser Val Val Asp Leu Leu 
145 150 155 160 

Pbe Leu Leu Gly HeT Pro Pbe Met He His. Gin Leu Me T Gly Aso Gly 

165 170 175 

Val Trp His Phe Gly Glu Thr HeT Cys Thr Leu He Thr Ala HeT Asp 

180 185 190 

Ala Asn Ser Gin Phe Thr Ser Tor Tyr He Leu Thr Ala MeT Ala He 

195 200 205 

Asp Arg Tyr Leu Ala Thr Val His Pro He Ser Ser Thr Lys Phe Arg 

210 215 220 

Lys Pro Ser Val Ala Thr Leu Val lie Cys Leu Leu Trp Ala Leu. Ser 
225 230 235 240 

: Phe He Ser He Thr Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe 
245 250 255 

Pro Gly Gly Ala Val Gly Cys Gly He Arg Leu Pro Asn Pro Asp Thr 

260 265 270 

Asp Leu Tyr Trp Phe Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu 

275 280 285 

Pro Phe Val Val He Thr Ala Ala Tyr Val Arg He Leu Glo Arg MeT 

290 295 300 

Thr Ser Ser Val Ala Pro Ala Ser Gin Arg Ser lie Arg Leu Arg Thr 
305 310 315 320 

Lys Arg Val Thr Arg Thr Ala He Ala He Cys Leu Val Phe Phe Val 

325 330 335 

Cys Trp Ala Pro Tyr Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser 

340 345 350 

Arg Pro Thr Leu Thr Phe Val Tyr Leu Tyr Asn Ala Ala He Ser Leu 

355 360 365 

Gly Tyr Ala Asn Ser Cys Leu Asn Pro Phe Val Tyr He Val Leu Cys 



243 



EP 1 447 402 A1 



370 375 380 

Glu Thr Phe Arg Lys Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin 
385 390 395 400 

Gly GJn Leu Arg Ala Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg 

405 410 415 

Tbr Glu Ser Lys Gly Thr 
420 

<210> 10 
<211> 31 
<2!2> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 10 

gtcgacatgg acctggaagc clcgclgctg c 31 
<210> II 
<211> 31 
<212> DNA 

<213> Arli Ticial Sequence 

<220> 

<223> 

<40O> 11 

aclagltcag gtgccttlgc tttclgtccl c .31 
<2I0> 12 
<211> 33 
<2I2> DNA 

<2I3> Artificial Sequence 

<220> 

<223> 
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<400> 12 

agtcgacatg Icaglgggag ccatgaagaa ggg 33 
<210> 13 
<2U> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 13 

aactagtlta gglgccttlg ctllclgtcc icl 33 

<210> 14 

<2ll> 1074 

<212> DNA 

<213> Husan 

<400> 14 

gtcgacalgg acctggaagc ctcgclgclg cccactggtc ccaacgccag caacacctcl 60 
gatggccccg ataacctcac tlcggcagga tcacclcctc gcacggggag calctcctac 120 
alcaacatca tcalgcctlc ggtgUcggc accatclgcc Icclgggcal calcgggaac 180 
tccacggtca Ictlcgcggl cgtgaagaag tccaagctgc aclgglgcaa caacgtcccc 240 
gacatcttca tcaicaaccl cCcggiagla gatctcctcl ttctcctggg calgcccltc 300 
atgatccacc agctcalggg caalgggglg Iggcactltg gggagaccal glgcaccclc 360 
atcacggcca tggaigccaa tagtcagtic accagcacct acatccigac cgccalggcc 420 
attgaccgct acctggccac tgtccacccc atclcllcca cgaagllccg gaagccctct 480 
gtggccaccc tggtgatclg cctcclgtgg gccctclccl Icalcagcat cacccctgtg 540 
tggctglalg ccagactcal ccccltccca ggagglgcag tgggclgcgg catacgcctg 600 
cccaacccag acactgaccl ctadggUc accctgiacc agtttKccl ggcctltgcc 660 
clgccttttg tggtcatcac agccgcalac glgaggalcc Igcagcgcat gacgtcctca 720 
glggcccccg cctcccagcg cagcatccgg ctgcggacaa agagggtgac ccgcacagcc 780 
alcgccalcl glclggtclt clllgtglgc Igggcaccct aclalgtgcl acagctgacc 840 
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cagttglcca icagccgccc gaccctcacc lllglctact tatacaalgc ggccatcagc 900 

ttgggclatg ccaacagctg cctcaacccc Utgtgtaca Icglgctclg tgagacgttc 960 

cgcaaacgcl tggtcctgtc ggtgaagcct gcagcccagg ggcagcttcg cgctgtcagc 1020 

aacgctcaga cggctgacga ggagaggaca gaaagcaaag gcacctgaac tagt 1074 

<210> 15 
<211> 1283 
<212> DHA 
<2i3> Hunan 
<400> 15 

aglcgacatg tcaglgggag ccatgaagaa gggagtgggg agggcagttg ggcllggagg 60 

cggcagcggc igccaggcla cggaggaaga cccccttccc aactgcgggg cltgcgclcc 120 

gggacaaggt ggcaggcgct ggaggctgcc gcagcclgcg tggglggagg ggagctcagc 180 

Icggtlgtgg gagcaggcga ccggcactgg ctggatggac clggaagcct cgclgctgcc 240 

cactggtccc aacgccagca acacctctga tggccccgat aacctcactt cggcaggatc 300 

acctcctcgc acggggagca Ictcctacat caacalcatc atgccttcgg tgttcggcac 360 

calctgcctc ctgggcalca icgggaactc cacggtcatc tlcgcggtcg tgaagaagtc 420 

caagctgcac Igglgcaaca acgiccccga calcticalc atcaacctcl cgglagtaga 480 

tctcctcttt ctcclgggca igcccttcat gatccaccag ctcatgggca atggggtgtg 540 

gcaclttggg gagaccalgl gcaccctcal cacggccatg gatgccaata gtcagtlcac 600 

cagcacclac atcclgaccg ccatggccat tgaccgctac clggccactg tccaccccal 660 

ctctlccacg aagttccgga agccclctgl ggccaccctg gtgalclgcc lcclglgggc 720 

cctctccltc alcagcatca cccctgtgtg gclgtalgcc agaclcatcc cctlcccagg 780 

aggtgcaglg ggctgcggca lacgcctgcc caacccagac actgacctct aclggttcac 840 

cclglaccag ItlUccIgg cctltgcccl gcctttlglg glcalcacag ccgcatacgl 900 

gaggaicctg cagcgcalga cglcctcagl ggcccccgcc tcccagcgca gcalccggcl 960 

gcggacaaag aggglgaccc gcacagccat cgccatctgt ctgglcltcl tlgtglgctg 1020 

ggcaccctac latgtgclac agclgaccca gttglccalc agccgcccga cccicacctt 1080 

Igtclactta tacaatgcgg ccatcagctt gggctalgcc aacagctgcc icaacccctl 1140 

tgtgtacalc gtgclctgtg agacgltccg caaacgcttg gtcclgtcgg tgaagcclgc 1200 
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agcccagggg cagcltcgcg ctglcagcaa cgctcagacg gclgacgagg agaggacaga 1260 

aagcaaaggc acclgaacta gti 1283 

<210> 16 

<211> 420 

<212> RNA 

<213> Hainan 

<400> 16 

caaaagcugg agcuccaccg cgguggcggc cgcucuagcc cacuaguuca ggugccuuug 60 
cuuucugucc ucuccucguc agccgucuga gcguugcuga cagcgcgaag cugccccugg 120 
gcugcaggcu ucaccgacag gaccaagcgu uugcggaacg ucucacagag cacgauguac 180 
acaaaggggii ugaggcagcu guuggcauag cccaagcuga uggccgcauu guauaaguag 240 
acaaagguga gggucgggcg gcugauggac aacuggguca gcuguagcac auaguagggu 300 
gcccagcaca caaagaagac cagacagaug gcgauggcug ugcgggucac ccucuuuguc 360 
cgcagccgga ugcugcgcug ggaggcgggg gccacugagg acgucaugcg cugcaggauc 420 

Claims 

1. A compound represented by the formula: 




wherein 



Ar is a cyclic group optionally having substituent(s); 

X is a bond or a spacer having a main chain of 1 to 6 atoms; 

R 1 and R 2 are the same or different and each is a hydrogen atom or a hydrocarbon group optionally 

having subst"rtuent(s) f or R 1 and R 2 may form, together with the adjacent nitrogen atom, a 
nitrogen-containing heterocycle optionally having substituent(s); 

Y is a divalent hydrocarbon group optionally having substituent(s) (except CO); 

R 3 is a hydrogen atom or a hydrocarbon group optionally having substituent(s); and 



ring A and ring B may further have substituent(s), and when ring B further has a substituent, the substituent 
may be linked to R 1 to form a ring, 
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or a salt thereof or a prodrug thereof. 

2. The compound of claim 1 , wherein X is a bond and the substituent that ring B may further have does not link with R 1 . 

3. The compound of claim 1 , wherein Ar is a group represented by the formula: Ai^-Ar 1 - wherein Ar 1 is a cyclic group 
optionally having substituent(s) and Ar 2 is an aromatic ring group optionally having substituent(s). 

4. The compound of claim 3, wherein the cyclic group for Ar 1 is a phenyl, a 5- or 6-membered aromatic heterocyclic 
group or a 5- to 8-membered monocyclic non-aromatic heterocyclic group. 

5. The compound of claim 3, wherein the aromatic ring group for Ar 2 is a phenyl or a 5- or 6-membered aromatic 
heterocyclic group. 

6. The compound of claim 1 , wherein X is a bond. 

7. The compound of claim 1 , wherein R 1 and R 2 form, together with the adjacent nitrogen atom, a nitrogen-containing 
heterocycle optionally having substituent(s). 

8. The compound of claim 7, wherein the nitrogen-containing heterocycle is azetidine, morpholine, piperidine, piper- 
azine, pyrrolidine, hexamethyleneimine, 1 ,3-thiazolidine, 1 H-imidazole, 4,5-dihydro-1H-imidazole, 2,3-dihydroin- 
dole, 1,2,3,4-tetrahydroquinoline or 1,2,3,4-tetrahydroisoquinoline. 

9. The compound of claim 1 , wherein Y is a alkylene. 

10. The compound of claim 1, wherein R 3 is a hydrogen atom. 

11. The compound of claim 1, wherein the substituent that the ring A and the ring B may further have is a halogen 
atom, an optionally halogenated alkyl or an optionally halogenated Ct_ 6 alkoxy. 

1 2. The compound of claim 1 , which is 4'-fluoro-N-[8-methyl-3-(1 -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-car- 
boxamide; 

N-[6-fluoro-3-(1 -pyrrolidinylmethyO-y-quinolinyll-^-methoxytl ,1 '-biphenyl]-4-carboxamide; 
6-(4-methoxyphenyl)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]nicotinamide; 
S-fluoro-^-methoxy-N-tS-methyl-a-tl -pyrrolidinylmethyl)-7-quinolinyl][1 ,1 '-biphenyl]-4-carboxamide; 
4-(cyclopropylmethoxy)-N-[8-methyl-3-(1-pyrrolidinylmethyl)-7-quinolinyl]benzamide; 
N-[3-(1-azepanylmethyl)-8-methyl-7-quinolinyl]-4-(2-oxopenty!)benzamide; or a salt thereof. 

13. A pharmaceutical composition comprising the compound of claim 1. 

14. The composition of claim 13, which is a melanin-concentrating hormone antagonist. 

15. The composition of claim 13, which is an agent for preventing or treating a disease caused by a melanin-concen- 
trating hormone. 

16. The composition of claim 13, which is an agent for preventing or treating obesity. 

17. The composition of claim 13, which is a feeding deterrent. 

18. The composition of claim 13, which is an agent for preventing or treating depression. 

19. The composition of claim 13, which is an agent for preventing or treating anxiety. 

20. A pharmaceutical agent comprising the compound of claim 1 and at least one kind selected from an antidiabetic 
agent, an agent for treating hyperlipemia, an agent for treating arthritis, an anti-anxiety agent and an antidepres- 
sant in combination. 

21 . Use of the compound of clam 1 or a salt thereof or a prodrug thereof for the production of a melanin-concentrating 
hormone antagonist. 
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10 



15 



22. A method for antagonizing a melanin-concentrating hormone receptor in a mammal, which comprises administering 
an effective amount of the compound of claim 1 or a salt thereof or a prodrug thereof to the mammal. 

23. Use of the compound of claim 1 or a salt thereof or a prodrug thereof for the production of an agent for preventing 
or treating a disease caused by a melanin-concentrating hormone. 

24. A method for preventing or treating a disease caused by a melanin-concentrating hormone in a mammal, which 
comprises administering an effective amount of the compound of claim 1 or a salt thereof or a prodrug thereof to 
the mammal. 

25. Use of the compound of claim 1 or a salt thereof or a prodrug thereof for the production of an agent for preventing 
or treating obesity. 

26. A method for preventing or treating obesity in a mammal, which comprises administering an effective amount of 
the compound of claim 1 or a salt thereof or a prodrug thereof to the mammal. 
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27. Use of the compound of claim 1 or a salt thereof or a prodrug thereof for the production of a feeding deterrent. 

28. A method for suppressing food intake of a mammal, which comprises administering an effective amount of the 
compound of claim 1 or a salt thereof or a prodrug thereof to the mammal. 

29. Use of the compound of claim 1 or a salt thereof or a prodrug thereof for the production of an agent for preventing 
or treating depression. 

25 30. A method for preventing or treating depression in a mammal, which comprises administering an effective amount 
of the compound of claim 1 or a salt thereof or a prodrug thereof to the mammal. 

31. Use of the compound of claim 1 or a salt thereof or a prodrug thereof for the production of an agent for preventing 
or treating anxiety. 

32. A method for preventing or treating anxiety in a mammal, which comprises administering an effective amount of 
the compound of claim 1 or a salt thereof or a prodrug thereof to the mammal. 

33. A method for producing the compound of claim 1 or a salt thereof or a prodrug thereof, which comprises reacting 
a compound represented by the formula: Ar-X-COOH wherein Ar and X are as defined in claim 1 , or a salt thereof 
or a reactive derivative thereof with a compound represented by the formula: 



30 



35 



40 



45 




Y — N 



V 



(in) 



50 



wherein the symbols in the formula are as defined in claim 1 , or a salt thereof. 
34. A compound represented by the formula 
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wherein the symbols in the formula are as defined in claim 1 , or a salt thereof. 
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